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aeeoesreeegoaas: 
- The PREFACE. 
He at the beginning of the Treatife, where- | 


of This is aContinuation , acquainted my Rea- 
ders with feveral things that belong in com- 
mon as well to the following Experiments, as to 
thofe There publifh’d, ie will not be neceffary for 
me to trouble the Reader with a repetition of what — 
he may have met with there already, nor to acquaint 
him in this Addrefs with any Other particulars then 
Thofe that concern the Experiments I am now about 
to prefent him. . | 
I doubrnot burit will beremembred by fome,that I 
feem’din the above mentioned Book to have promis'd 
a Second part of it, or a large Appendix to it: but [ntis- 
mations of that kind do many times refpect onely the 
Thing it felf, leaving the Giver of them free in point 
of Time: andI wanted not fufficient inducements to 
delay a while to perform my Promife, if I made any. 
[had indeed, partly before the Book already referr’d 
to came from the Prefs, and partly fometime after, 
made divers other Tryals in ordertoa Supplement of 
it: but being oblig’dto make fome Journeys and Re- 
moves, which allowed me no Opportunity to profe- 
cute the Experiments,] had made no very great Progres 
Ke in 


- The Preface. : | 
in my Defign, before the convening of an Iluftrious 
Affembly of Virtuoft, which has fince made it felf fuf- 
ficiently known under the Title of the Royal Society. 
And having then thought fitto make a Prefent,to per- 
fons fo like to imploy it well, of the great Engine, I 
had tillthen made ufe of in the Phyfico-Mechanical 
Experiments about the Air, and being unable aftere 
wards to procure another fo good, | applied my Stu- 
diesto other Subjects, and gave over for a great while 
the care of making more Experiments of that kind:and — 
the rather, becaulethat finding by che very favourable 
reception Thofel had publifh’d had met wich among 
the Curious in feveral parts of Europe, tharthey were 
like to be Confidered and Perufed; I chought! might 
fafely leave the Profecution of them to Others, who 
would probably come more Frefh and untitedto fuch 
an Exercife of their Curiofity. | 
But obferving, that che great Difficulties men met 
‘with in making an Engine, that vvould exhauft and 
keep out a Body fo fubtle as the Air, and fo ponderous | 
asthe Atmofphere, (befides perhaps fome other im- 
pediments ) vvere fuch, that in five or fix year I could 
_ hear but of one or two Engines that yvere broughtto 
be firto Work, and of but one or wvo Nevv Experi- 
ments, that had been added by the Ingenious Owners 
of Them, 1 began to liften tothe Perfwafions of 
Thofe that fuggefted, That unleffe { refum'dthiswork 


lf 


The Preface. 

my felf, there would {carce ke much doneinic. And 
therefore having (bythe help of Other workmen 
then Thofe I had unfuccesfully imploy’d before) pro- 

cured a new Engine leffe than the Other , and diffee 
— ringin fome Circumftances from it, we did (though 
not without trouble enough) bring itto work as well 
asthe Other, and, as to fome purpofes, better, And — 
having once got This, I made haft totry with itthofe 
Experiments, that belonged tothe defign'd Continua. 

tion, and do now make up this Book. - 
~ Thope,that to fuch Readers as the following Papers 
are principally intended for, I {hall noc need to make 
an Apology either forthe Plainenefle of my Style, 
(wherein | aim’‘d at Perfptcuicy not Eloquence, )or for 
my not having adormd or ftufft this Treatife with Au- 
thorities or Sentences of Claffick Authors which had 
neither che leifure toleek, nor thought I had any great - 
need co imploy, though ithad been far more eafte then 
perhaps it would have proved, to borrow from them 


things that would have been very proper to a Treatife 


_ where my main Defign was, to make out by pradti. | 
cable Experiments divers things among other that 
have not hitherto been advantaged by that way of 
Probation, nor perchance thought very capable of ir; 
fo that I fhall have obtained a great pate of whac 1 
aim’d at, if have fhewn, chat thofe.very Phenomena, 
which the School-Philofophers, and their party urge, 

and 
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and fometimes triumeh in,as clear Proofs of Natures 
abhorrency of a/’acuum, may benot onely explicaied, 
buractuailv exhibited, fome bythe Gravity, and fome 
allo by the bare Spring of the Air. Which Latter! now 
mention as adiftinét thing fromthe other, not that] 
thinkicis actually feparated in thefe Tryals, (fince the 
Weight of the upper parts of the Air does, if I may fo 
fpeak, bend the Springs of the lower,) but becaufe 
that having ia the already publifhed Experiments, 
and even in fome of Thefe, manifefted the Efficacy of 
the Airs gravitation on Bodies, I thought fitto make it 
my Task in many of Thefe,to fhew, that moft of the 


fame things that are done by the Preffure of all the 


fuperincumbent Atmofphereacting as a¥Veight, may 
be likewife performed by the Preflure of a {mall porti- 
on of Air, included indeed (but without any new 

Compreflion) acting asa Spring. | 
The prefent firlt pare of our Continuation might I 
confeffe have been not inconveniently divided into 
wo parts. For fi/t itcontains fome Experiments chat 
are already relacedinthe Priated book, though they 
be here fo repeated, asto be confirmed, illuftrated, or 
improved, by being reiterated either with better Inftru- 
ments, or with better Succefie than when they were 
made in my large Receiver, which holding (if 1 mil 
remember nor) about cight Gallons, could not eafily 
be fo well exhaufted as thole {mall Receivers] often 
~~ fince 


fat 


The Preface. 

fince imployed. And fecondly, the other and far more _ 
numerous fort of Experiments, related in this. Fieft © 
| part, are new and fuperadded. Andyet I forbearto — | 
s affign each of thefe two forts a place by icfelf, becaufe . * 

I could not conveniently fecdown my Tryals other. 
wife then asthey came to hand among my Notes; 
' and Iconfidered, that in divers places the New ones 
- andthe Old ones being mentioned together, might 
: ferve by their neighbourhood to illuftrate or confirm 
“each other. And however at another Edition of our 
‘Continuation it will bea very eafietask, if it appear | 
: to be a requifite one, to give the improvements of the ay | 
“former Experiments, and the fuperadded new ones, | 
*  ~ - diftin@ Titles and Places. , 
: As for the Mechanical contrivances imployed in 
* making the following Experiments, though moft of 
them have had the good*fortune to meet with an ap- 
probation, andfome of them with more than that, 
: from nomean Virtuofi and Mathematicians, yet as I | 
i expectthac Critical Readers will judg, that in fome 
‘i Experiments more artificial Inftruments might haye 
| been made ufe of , fol hope that they will not look 
“  wpon thofe | was reduced toimploy, as alwayesthe 
s beft thac ever | could have dire&ted, fince ic fufhcient- 
: ly appears by diverfe paflages of the following Expee 
f _siments, that they were not made: at London, but in 
: places where the want ofa Glafs-houle and other ac- 

| como- 
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accommodations reduced meto make my Tryals not 
after the beft manner 1 could devife, but in- the beft 
_“ way.I could then and there put in practice. And let 
me addonthis occafionto what! have elfewhere faid 
to the like purpofe, that tis both a great difcourage. 
 mentto many ingenious men, and no {mall hinde- 
zance to the advancement of Natural Philofophy, that 
{ome nice Criticksare fo cenforious in exacting from 
Attempters the very beft Conurivances,and many that 
would be attempters ftand too much in awe of {uch . 
mens judgments, for though in very nice Experiments 
~ the exactneffe of inftruments is not onely defireable 
and ufeful, but ia fome cafes neceffary, yet inmany 
others, where the production of anew Phanomenon is 
thething aimed at, they are to be looked upon as Be- 
nefactors to the Hiftory of Nacure, that performe the 
fubftantial part of a Dilcovet¥, though they do it nor 
by the moft eafieand compendious wayes devifeable, 
orattain not to the utmoft precifenefs that might be 
wifhed, and is poffible. For fuch performances, not- 
_ withftanding their being fhort of perfe@ion, make 
difcoveries tothe World of new .and ufefal things, 
which though others, that are more lucky at Contri- 
vances, and have better accommodations, may com- 
pafle by more compendious wayes, or with greater 
precifeneffe,; yet {till the World is beholdingto the firft 
Dif{covery forthe improvements ofit, as we areto Ar. 
ee chimedes 
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chimedes for the firft devifing'a way,to find by weighe 


ing Bodies in water, how much Gold or how much 
Silver a mixture of chofe Metals does contain, though 
(if Hiftorians have not injured that great man in the 
relation) he went a more laborious and leffe accurate 
way to work than modern Hydroftatians, who (as I 


~ elfewhere fhewy may perform the fame thing by a far - 
beter way, which yet probably we fhould not have 


thought of, ifthat attributed to Archimedes had not 


preceded, and afforded us a fundamental Notion. 


And that the not being fo dexterous at contriving the 
wayes to effect a thing, is no fure argument that a 
man has nota true and folid knowledge ofit, we. 


may eafily learn from Enclid, vvhom our Geometricie | 
ans generally and juftly acknowledge to be their Ma- 


fter, and to have enriched che World with many ule. - 
ful Truths, and folidly demonftrated all his Propofi- 
tions, though divers of his modern Commentators 
have found out more compendious wayes for effe- 
&ting feveral of his Problems, as vvell as of demon. 
ftrating divers of his Theorems , efpecially fince the 
excellent vention of /pecious Algebra, by whofe help 
that accurate Mathematician Dr. Walkis has, befides 
other Specimens upon intricate Propofitions, clearly _ 
demontftrated the cen firft and for che moft part per. _ 


_plexing Theorems of the fecond Element, - in litle 


morethan as few lines. In fumme, in Experiments 
- % X oe thac 


_ 
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that are very nice, accurate Contrivances and foftru. 
ments ate induftrioufly to be fought, and highly co. be 
valued, and even in fuch other Experiments as are 
frequently to be reiterated the moft commcadious 
and eafie ways of performing them are very defireae 
ble, but chofe practical Spa though very - 
welcome cothem that would repeat Tryals, are not {fo 
importantto the generality of Readers, as being buc — 
ufeful to fave pains, not neceflary to difcover Truths, 
to vvhich men may oftentimesdo good fervice, withe 
out any peculiar gift at Mechanical Contrivances, fince 
_ in moftcafes They may be looke upon as promoters of 
Natural Philofophy, who devife Experiments fic to 
difcover a new Truth if the attempt fucceeds , and — 
propofe wayes of a itto Trial, which though 
perhaps not the moft skilful or expeditious, are yet fuf- 
ficient and practicable, the increafe of Phyfical know- 
ledg being the product of the things themfelves that 
atedifcovered, whatever were the Inftruments men 

imploied about mak ing the Difcoveries. 
As for che Cuts, | endeavoured to make their Rela- 
tions and Defcriptions of moft of the Experiments,fo 
full and plain, 4s to need as few Schemes as might be 
to illuftracethem: butthough! hope, that they who 
either were verftin fuch kind of Studies, or haveany 
peculiar faciliry of imagining, would well enough 
_ €onceive my meaning onely by. words; yet left my 
| | own 


err’ 


‘The Preface. 
own accuftomance to devile fuch Trials, and to fee 
thefe made, {lould make me think them more eafily — 


incelligible than moft Readers will find them, | advi- 


fed with a Learned friend or two, fitto be confulted 
on fuch an occafion, what Experiments were requifite 
to be illuftratced with Diagrams, and co fuch I took | 
care they fhould be annexed. Onely I forbore to | 
adde to the Figure of each Inftrument Alphabetical - 
explications of its parts, as judging that troublefome 
work leffe eafie for me , than it would be for fuch 
Readers as this Tract is defigned-for, co underftand 


what is delivered bythe help of a litle Attentionin 


conferring the Schemes of the Inftruments with the 
Verbal accounts. of the Experiments they’ relate co, 
But there is one Particular about the Cuts may re-— 
quire kothto be given notice of and excufed: which 
is, that having occafion to alter the method of my. — 
Experiments, when | began to forefee that 1 fhould 
be obliged to referve divers things for another oppor- 
tunity; aud being my felfabfent trom the Graver fora | 
good part of the time he was at work, fome of the 
Cuts were misplaced, and not graven in the Plates, in 
which, according tothe prefent feries of Experiments; 
they might moft properly have been put. 7 


’ But perhaps Imay (for! am not fure of it) more | 


need the Readers pardon for (unknowingly) crou- 


bling him in this Continuatian with fome paflages; 


or a thae 


The Preface. _ 
that he may have already met wich in the Book it res 
fers to: which though I had not read ‘over for fome 
years before,! chanced notto have at hand, when dis 
vers of the following Papers were writen; and 


» though afterwards I recovered it, yetthe indifpofit- 


onof my Eyes made. me think it unfit rather to tire 
them by reading over the whole Book, than to truft 
tothe Readersgood Nature (in cale I {hould need it) 
for the pardon of a few unintended Repetitions, - 

_ [doube not, many Readers will be inquifitive to 
know, why this Treatifeis ftiled the Fir part of a 
Continuation: To give thefe fome account of the 
’ Title, 1 muift puethem ia mind, that in the already 
publifhed Experiments | intimated, that two forts of 
Tryals might be made by the help of our Engine: the 
one, fuch as needed bur a fhort abfence of the Air, 
and the other fuch as required that. the Air fhould noe 
onely be withdrawn for a wvhile, but kepe out for a 
 confiderable time, from the Bodies vvhereupon the 
trial is made.. Of the former fort of Experiments are 
thefe this prefent Book does (as vvell as that herero- 
fore publifhed did) confift of. And though I have__ 
beenfo much called upon , and eroubled for certain 
Writings, whereof I had made fuch mention in thofe 
that paft the Preffe, as fome Readers interpreted to be 
an engagement, that it made methink fic, when ! fa-. 
tishied their demands, to be thence forward very ihy 
7 . ae : 
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of making the Publick any promife; yet i was indue 
-ced norto alter the Title of this Treatife, partly be. 


caufe it may intimate to the Curious, hac there are yet 
a great many things to be performed By our Engine, 
befides the productions of it! have hitherto prefented 
them, and partly becaufe, though | ftill perfift in my 
former ave: {neffe to make promifes to che World, yer 
tis very poffible, that if God grant me life and health, 
I may in due time prefent my Friends with what _ 

‘ 


- ferve for aSecond part of our Continuation, confi- 


fing of Experiments that require a longer abfence of 


the Air from the bodies to be wrought upon: and - 


I fhall chink, if this Firft pare prove not unacceptae 
ble to the Curious, that che Latter will be not unwel- 
cometo them, as being defigned to confift of Sets 


of Experiments, which by their being moftof them __ 
Nevwy, andfome of them oddenough, may perchance 
afford fome not defpicable hints to the Speculative. — 


Butthe very nature of thefe Experiments, requiring 
that fome of them fhouldsbe long in making, my 
Friends could no: reafonably expe& a quick. difpatch 


ofa work of this kind, though I fhould not meet for 


the future with {uch intervening impediments, as have 


hitherto difturbed it, (as want of inftruments, of | 
health, of leifure, and of the liberty, which is fo requi- _ 


fite inthis cafe, of ftaying long enough in one place:) 


notwithftanding all which difficulties 1 have by © 
a | {natches 


The Preface. 
{natches been able through God’s bleffing to make 
forty or fifty of defigned Tryals,being {uch as require 
the leaft of time cto be performed in, though I now 
think nor ficto mention any of them, as well for o- 
ther reafons, as becaufe though they be made -by the 
help of our Engine, yet they-require a peculiar appae 
ratus of Inftruments, very differing fromthofe we have 
hitherto mentioned, and notto be intelligibly deferi- 
bed without many words and divers figures. In che 
mean time, left che induftrious fhould be difcouraged 
by a furmife, thacthere is nothing left for them to do 
by the help of our Engine, at leaft as to the firft fort of 
Experiments, | fhallinform them, that! bad thoughts 


- to have added divers others of chat kind to thefe thar 


now come forth , and particularly rwo Clufters of 
Pneumatical trials, the one about Refpiration, and the 
other about Fire and Flame; but feveral of my Notes 
and Obfervations being at prefent out of the way, my 


having neither healch nor Jei{ure to repair thefe incon- 
veniences, and profecute Tryals at that fort with any . 


affiduity, makes mechufe rather to referve them for 
an Appendix, than to make thofe that now come a. 
broad ftay forthem. Which will not (1prefume) be 


the more difliked, becaufe by taking this-courlel may, _ 


in delivering of the phenomena of Nature, imitate Na- 


Seca ture her (elf, of whom tis the Roman Philofophers 
a laying, Rerum Natura facra fua non fimsil tradit. 


SOME 


Py 


ty , as well as of importance to be conceived, I'thall here partica- 


Some Adyertifements touching the Engine it (elf. 


T Hough the Engine already pablifhed,and that which I imploy- 


ed in the following Tryals,have the fame Ufes, & apree bottr 
in the ground and the main part of their ConftruGtion, yer they 
ciffer in {ome particulars fit to be taken notice of: for after I had 


prefented the great Engine I formerly made ufe of to the Roy- 


al Society, partly the difficulty of procuring fach another of thae 


_ Size and Make, and parely the defireof making fome improve- - 
- ments invited me to make fome alterations in the Structures 
- fome of them fuggefted by others, (efpecially by the Ingenious 


M Heok,) and fome of chem that I added my felf, as finding thac. 


‘without them I couldnot do my work. Wherefore it will noe 
- be amifs to point at the chief differences between the former and 


the latter Engine, and tointimate fome of the conveniences and 


inconveniences that attend them. 


As for the Conftrn@ion of the fecond Engine it felf, fince 
tis prefumed, that the. Readers of this Book have already perufed 


- That of which chis is 2 Continuation, and underftood the contri- 


vance of the Inftrument that belongs co it, ic was prefumed fuf- 
ficient ro exhibit in the firft Plate the delineation of the entire 
Engine ready to be fet at work; and inthe fecond, the figures of 
the feveral Metalline parts that compofe it, before they are {ec 
together. Forthough thefe have not verbal and Alphabetical 
explications annexed to them, yet the fight of them may fuftice 
to make thofe.that have an imagination fitted to conceive Mee | 
chanical contrivances, and are acquainted with the former Ene 
gine, comprehend the ftracture ot this, which, Alphabetical ex- 
plications would fcarce make fuch Readers do, as are not fo quae 
lified: onely two things there are, which being of fome difficul- 


larly 


Some Advertifements touching the Engine it felf. 

larly tak notice of. The firft of whichis, chat in regard the Suck- 
ex isto be alwayes under water, and the perforation p q, that 
paffes perpendicularly quite through ic, and ferves together with 
the {tick s for a Valve, isto be ftopt at the bottom of the Cye 
linder, as at #0, when tis fall of water, tw.S requifitceto make 
the ftickr p of aconfiderable length, ascwoor three foot: The 
other and chief thing is that in the fecond Plate, the Pipe 4B, 
whofe end B bends upward, 1s made to lie io agruve or gueter 
urpofely made in the flat wooden Board ¢ def, on which the 
feces are toreft; which fquare board I caufed to be overlaid 
‘with very good Cement,,on which [ took care to apply aftrong 
plate of iron, of the bignefs and fhape of the Board, leaving once 
- ly afmall hole for the erected part of the Pipe to come oat at, 
which Iadded, not onely co keep the woodea Board the better 
from warping, but becaufe | knew(what will perhaps be thoughe | 
ftrange) that the preffure ofthe Atmofphere on one fide of the 
Board, when there isno preffure or but very litleon the other 

fide, will enable many Aerial particles co ftrain through the ver 

wood, though ofa good thicknefs, andimbued wich oy! to choa 
the Pores; to this iron- plate we fometimes fic a Lip turning up 
about it, to hinder the Water that on-fome occafions will come 
from the Receiver from falling on the Room; (and to add that 
upon the by)though the Stop.cock ¢ 44 #, that belongs to the 
- hitherto mentioned Pipe, may be inferted at Z. into the Barrel or 
Cylinder Jano by the help of Soder, yet we chofe as a much 
better way to havethe Branch /. ot the Stop-cock made like a 
Screw, which being once firmly {crewedin to the Barrel, isnot | 
apt to be broken off, and may be moreeafily mended if any. thing 
happen to be out of order, which the Engine is the moft liable 
to bein or about the Pipe, partly becaufe it may fall our, (though — 
but very rarely if due care be but caken,)that che Air will infi- 
“ nuate it {elf between the wooden Board and the iron- plate, and 
fo get ap (where the Pipe bends upwards) into the cavity of the 
Receiver, and pattly becaule the Pipe being fur a juit reafon 
| - ‘made 


Some Advertifements touching the Engine it felf, 


made but flender, and the part of it chat looks upwards very thorty 
it happens not very unfrequently, chat when we imploy Recei- 
vers with narrow Orifices, where the Cement mutt lie clofeto 
the opening ot the Pipe, ic happens, I fay, that the Cement, e- 
{pecially ific be much foftaed by hear, is fucke (as they {peak) 
into the Pipe, aad fo choaks it up; orelfe chat fome part of the 
body included in the Receiver is drawn co the orifice of the Pipe, 
and lying upon it as a Cover hinders the free paffage of the Air 


- jato che Barrel, againft which inconvenience,to add that upon the 


by, we afe among ft other Expedients to place jaft about the Orie 
fice of the Pipeafmall cover of Tin, like that of a litle Box, 


- which covers ic at the top to hinder any thing from lying imme- 


diately upon the Pipe, and has a {mail opening or two in the 
fide, to give the Air of the Receiver free accefs to the Pipe. 

- The fquare and hollow wooden part of this Engine, difcerna- 
ble in the firft plate, is fo made, that it may contain not onely the 
Cylinder, but fo mach water, as will alwaies keep the Cylinder 


quite cover’d with that liquor; by which means the Sacker,lying | 
& playing alwaies under water, is kept ftill turgid and plump,and. 


the water being ready at hand to fill up any Jitle interval or chink, 
that may happen to be between the Sucker and the infide of the 
Barrel, does together with che newly mentioned plumpnefs of 
the Sucker very much conduce totheexa% keeping out of the 


Air. But this advantage is not without [ome inconvenience, for 


divers times, if great care be not taken in carning the Stop- cock, 
the water will be impell’dinto the Receiver, and much prejudice 
fandry Experiments, when the included bodies are fach that may 
be fpoiled or impaired (at leaft forthe prefent) by chat liquor. 


The (malnefs ot our Cylinder is a convenience in regard of the 


facility it affords to make and difpatch chofe many Experiments 
thac may be performed in (mall Receivers, though ic make thofe 


more troublefome and tedious, that require the Exhauftion of 


large and capacious anes, 


_ The'flat Plate (mentioned a licle'above) has this grear conve- | 
| A. piency 
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Some Advertifements touching the Engine it felf. 
niency in many Experiments, that the Receiver needs no Stop- 
cock of its own; for {uch a veffel being mace all of am entire piece 
of Glafs, and whelmed on uponthe Plate well covered with Cee 
ment, can better keep out the Air, than if there were a ftop-cock, 
at which the Air does but too frequently get in: but befides chae 
in divers Experiments fuch Receivers do ufually tequire to be 
wide mouthed, whereby a greater compafsis to be fenced againft 
. theingrefs of the Air, feveral Experiments cannot fo convenient- 
+’ ly betryedin this fore of Receivers. | : 

Bat becaufe, thar chough this fecond form of our Engine hath 
as to feveral purpoles its peculiar conveniences-and advantages, 
yst fome Virtuof may be furnifhed withthe other already, and 
fome my conceive ic the more clearly of the two, or may judg ie 
preferable for their particular deftgns; I fhall here intimate, thae 
for moft of the Experiments, ifoot all, thac follow inthis Trea- 
tife, they may make ule of, or atleaft make a thift wich the firk 
Engine, with a very few alterations; whereof the chief is to be 
this, Thacto the upper pare of che great Cylinder, on the fide 
eppolitetocheiron-rack, there is to be faftned {uch -a (quare 
Board, and (uitable iron- place, as is uled ia the fecond Engine, 
betwixe which Board and Plate isto be lodged fuch a Pipe as was 
Jately defcribed, being either a continyition of the outward 
branch of the Stop-cock, or elfe firmly faftnedtoit by fodering 
or fcrewing: for by this means, when the Sucker is depreft, the 


Air will through the Cavity of this Pipe, and the Stop-cock _ 
wherero itis annexed, pafs freely by virtue of its own Spring out — 


of the Receiver intothe exhaulted Cylinder, thowyh this, and the 
Sucker that moves init, being not kept as in the fecond form 
of the Engine under water, the greater cire will be needed co 
keep the Air from infinuating it felf between them. A good 
_ Cement, to faften the Receivers to the often mentioned Plate 
_ of Tron, is a thing of no {mall moment in making the following 
Experiments, of which we imploy differing Compolfitions for 

~ differing parpofes, fome of which are not neceffary co be mentio- 
ned 


‘Some Advertifements touching the Engine it feif. 


ned in that pare of this work thae now comes forth; but thac 
s _ which in almoft all the following Tryals we chiefly make ufe of, 
¢ is a well wrought mixtore of (yellow) Bees wax and Turpentine, _ 
" ‘which com pofition as ic ferves better than moft others to keep 


out the Air, fo it has the conveniency , which is no (mall one, of 

. feldome needing to be heated, and feldomer to be much fo; efpe- 

js cially if we imploy a litle more Turpentine in Winter than in 

2 Summer, in the former of which feafons, as much, or very near as ~ 
much of chat ingredient as of che Wax does well, for as in Sum- 

, mer a mixcure of three parts of Wax to about two of Turpentine 

: is More proper. : 8 
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By an overfizht a foort Paragraph was omitted in the 14. page, importing, 
shar the fecond figure of the 4th. Place was defignd onely to make fome 


- reprefentation of the difference that would appear, ifinftead of making 
: the 4. Experiment with Water, asin the foregoing figure, the Tryal was 
¢ made with Quick: filver. | : 


Solik-wife in pag.104.lin. 4. and 8.for 14 of the 12 Book read 14 of the ¥1. 
; pag.ib.1. 9. read Cylinders of equal heights are to one another as their 
ve Bales. oe on 
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The Reader is defired to perfe& with his Pen the marginal Notes refer: 
ring to the Plates as bei:g defective, and alfo to infere fuch others as were 


wholly omitted, according to the following Directions; which could not 
otherwife be conveniently fupplied, without putting a flop to the Prefs. 


Inthe Margent of Page the —— 


3d. read Sec Platethe 111, Figure the 1. 
14. 1. Sce plate the IV. figure the 2. 


~ 30. Te See plate the 111. figure the 2. 


32. ©. plate the 111, fig. the 3. 

34. Ste plate the 111. figure tbe 3. : 

43. re See plate theV. figure the tr. : 

54-1. Sce plate the IIL, figure the 4, : 

73. againf the 16, line, infert-— See the whole Bavofcope delineated Plate the V. fig the 3, 

87, againft the laft line but two, infert— See plate the V. figure the 3. : 

88. againft the 6. line infert——See plate the V. figure the 4, 

307. againft the 28, line, infere See plate the Vi. figure the 16 

ait. againft the 20. line, infert See plate the V1. fic. the 2. | 

113. £. See the 2. figure of the 7. plate: (adding thereto) which thongh made primayi.y 
for the 39. Experiment, may facilitate the conceiving of This. 

120, againft the 17, line, infert See plate the V1. figure the 3. 

122. againft the 9, line, infert See plate the VI. figure the 4: 

323. againft the rg. line, infert See plate the 1. figure the $: 


(325. againft the 44. line, infere See plate the W 1. figure the 6, = 


130, read Sce plate the V1. fig. the 7. 
332, 1. See slate the VII. fig. the x. 


136. againft che 8, line, infert See plate the Vil. figure the Ze 


139. read See plate the VII. figure theq. 
144. ¥. See plate the VIII, fig. the t. 

155. ©. See plate the IV, fig. the 3. ; 
x61. 1. See plate the VIII, Fig, the 2, and 4. 


.. 365, againftthe 21, line, infere See plate the VIM. fig.the 4. “4 


~~ 


| 374 Within 3 lines of the bottom, infere See plate the IV. figure the 4. 


and againft the Jaft line fave one, infert See plate the VIL fig, the3. 
1664 £. See plate the VIL. fig. the s. 
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N evv Experi ments 


Phyfi co- Mechanical, 
Touching the Sprine and Waetcut of the - 
Al R, and their Effects, 
—_———— 
IHE I PART. 
ee 


Written by way of Letter, to the Right Honourable 
the Lord Cliford and Dungarvan, 


5 


My Dear Lord, 


er [ have already in proper places of the Phy/ico. 
Mechanical Experiments about the Air, which 1 fors 

_ merly prefented your Lordfhip, giv’n you a fiuffi- 
cient account of feveral things touching the Scope, 
Occafion, &c. of my Attempt, it will not be neceffary 
to make a folemn Preface to the enfuing Experiments. 
And therefore prefuming upon an acceptance, which 
the favourable Entertainment, which your Lordfhip, 
as well as the Publick, was pleas‘d te give my firft 
‘Tryals ofthis kind, encourages me to expect, | fhall, 
without troubling you with any further Precace, im- 
mediately fall upon a Continuation, efpecially fince 
Your Lordfhip will perhaps wonder, that you have 
not receiv’d it much fooner, as, indeed, you fhould 
have done, if I had been befriended with Accoms 
modations and Leifure. 


— , e@ ‘ 
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2 4 Continuation of New Experiments 


EXPERIMENT I. 


About the raifing of Mercury to 4 great height in an open Tube, by 
the [pring of alittle included Aire a 


Dres ways have been propofed to thew both the Preffure of 
the Air, as the Atmofphereis a heavy Body , and that che 
Air, efpecially when comprefs'd by outward force, has a Spring 


that enables ic to fuftain or refift a preffure equal to that of as © 


much of ehe Acmo[phere, as cancome to bear againft ic, andalfo 
to fhew], that (uch Air as we live in, and is not condens’d by any 
humane or adventitious force, has pot onely a re/sfing Spring, 
but an aé7ive Spring (if I may fo {peak) in fome mea(ure, as when 
it diftends a flaccid or breaks a full-blown Bladder in our exfau- 
{ted Receiver. 

— Bucobferving that there feems to want avifible Experiment 
to convince thofe chat are not fo eafily fatisfy’d with Reafons, 


though drawn by juft confequence from Phy fical or Mechanical. 


Truths, or even from other Experiments, taking notice, I fay, 
hereof 1 made the following Experiments, not fo much to pre- 
‘vent or removeafcruple no better grounded, asto hive a new 
way of making an Eftimate by fome known and determinate 
meafure of the force of the bare Spring of the Air, bothin its na- 
tural ftate, (as tis faid to be when not comprefs’d nor rarity’d, 
more then the free Air we breath,) and according to its feveral 
degrees of Expanfion. - 

Wetook thena Vial, with a neck not very large, aud having 


fill'd about a fourth parc of it with Quick-filver, wefo erected 


and faftned,a long and flender Pipe of Glafs, open at both ends in 
theneck of the Viol, wich hard-fealing wax, that the lower end 
reach'd almoft to the bottom of the Quick- filver, and the upper 

more 


® 
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more then a yard above the viol. Then having blown in a little 
air, to try whether che Inftrumeut didnot leak, (which tis very 
difficulcto keep fuch inftruments from doing,) we conveigh’d it 


into along and flender Receiver, ficfor fuch an ufe, and having See plate 


withdrawn the Air as well as we could, we found according to our 
expectation, that the Spring of the Air, included in the viol, im- th 
pell’dup the Quick- filver into the erected Pipe, to che height of 


27. inches, and having fuffer’d the External air toreturn ifto the 


Receiver, the Quick-filver fubfided inthe Tube, fometimes al- 
moft, and fometimes quite as low as che ftagnane Quick-filver in 
the viol. 

For the better illuftration of this Experiment, thus fummarily. 
related, but withthe like fuccefs, as to the main, fevcral times re= — 
peated, we will fubjoyn the following Obfervations and Notes. 

I That we try‘dthis Experiment feveral times, and the Jatt 
time in the prefence of the famous Savilian Geometer, D' Wallis, 
who faw the Quick-filver in the Pipe impell’d up to 27. inches, 
being one himfelfof the meafurers, and though at other times 
we found it to be mach abour the fame height with the laft, yet 


- once it feem’d plainly to be a pretty deal higher, which yet we 


{pecifi'd not, becaufe a mifchance took off the thark,- which we 
had made to meafure the height by, 7 ? 

II. Having once, cotry the ftanchneffe of the viol, blown in 
fo much Air, (without taking out any thing.as we ule to doin the 
like cafe) that che Air in the cavity of the viol rai(*d and kept the 
Quickfilver.3. inches high in the Pipe, when we went on with the 


-_reft of the Experiment, according tothe way above defcrib’d, we , 


found, by emptying the Receiyer of ar, that we were able to 
raife the Quickfilver inthe Cane 30. inches, or fomewhat more 
above that in the viol. 

III. Sometimes it may happen, that the Mercury, when ta- 
ken very foon out of the Receiver, will not appear to have fub- 
fided coits firft lowneffe, which perhaps’ ewill not fink to in fome 
while after: which 's motto be wondred at, fince in luch a Recei- 

| B 3 7 Vers, 
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ver, which contains burlittle air, the heat of che Cement and 
the iron, imploy’d to melt it quite round the Receiver, may im- 


pare alittle warmth co the air inthe viol, which will afterreturn | 


toitsformer Temper. But this Accident is neither conftane 
‘nor neceflary to the Experiment. | 

IV. Tisvery remarkable, chat ifthe Receiver be fitly ftopr, 
and {lender enough, upon the turning of the Stop-cock,to let out 
the air at the firft exudction, the Mercury will be impell’d up by 
the {pring of che Air in the viol,faddenly flying abroad or @retch- 
ing it felf, fo that it will be raif’d feveral inches above the height 
ic will reft at afterwards, and will make feveral vibrations up and 


down before it cometo fettle, juft as the Mercury doesinthe . 


Torvicellian Experiment, (the bare preffure of the little air do- 
ing herero the Mercury, what the weight of che Atmofphere 
does there,) and {uch motions of che Mercury will be made four 
or five fubfequent Exaions, upon the withdrawing of the air 
inthe Receiver. But as thefe grow lefler and leffer,as the Spring 
of the included Air grows fainter, fo none of themis any thing 
fear (0 confiderable as the vibrations made upon the firft Suck. 


V. Agreeable hereunto we obferv’d, thac at the firft Exu- _ 


ion, when the Spring of the included Air was yet ftrong, the 
Mercury would be rail’d by our Eftimate above half, if not ; of 
the whole height, wherero ‘twill at length be brought, (chough 
that maft be according to the bignes of che Receiver, aad other 


' €ircumftances,) and the fubfequent Exuctions do ftill adde lefs 


and lefs proportions of height to the Mercurial Cylinder, and 
that for rwo Reafons: the one, becaufe the more there is of Mer- 
cury impell’d into the Tube, the greater weight of Mercury pref- 
fes upon the included air: andthe other, becaufe the air bas fo 
much the more room in the viol to expand it felf, whereby its 

{pring mult be proportionably weakned. | 
Laftly, when we made moft of thefe Tryals, I had the curio- 
ficy to obferve the height of the Mercury ina good Barometer, 
and thereby found, chat the Air was then bac light; its Aico 
7 height 
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beight reaching but to 29 inches, and 3, and its height foon af- 
tertheTryal , whereof Dt Wass wasa witnefle, amounting but - 
to 29. inches. 

To make aneftimate of the Quantity of Air, thar had raifd 
the Quickfilver to 27 inches, we took the viol that was imploy’d 
about this Experiment; and having counterpois’d it, whilft ic was 
empty, we afterward fill’d ic with water, and found the Liquor to 
weigh 5.Ounces, 2. Drachms, and about 20. Grains; and chen — 
having ponr’d oat the water, till i¢ was fank toa mark which we 
had made on the outfide of the Glafs, to take notice how high the 
Quick-filver reach’d that we pour'd in: and laftly, weighing the 
remaining water, equal in bulk to the Quick: filver, we found ic 
to amonnt to 1. Ounce, 2, Drachms, 14. Grains; fo that the air, 
that had rais’d up the Mercury, pofle(s’d (before its Expanfion) 
in the viol the place but of 4. oulnces, and a few ‘odde grains, 2. ¢. 
of about « of a Pint of water. And as for the Pipe alfo, im- 
ploy’d about the fame Experiment, we found its Cavity to have 
about = part of an Inch in Diameter, | 

It was one of the Ufes I hop’d to make of this Experiment, 
that by comparing the feveral degrees of Expanfion of air inclu- 
ded in the viol, with the refpective and increafing heights of the 
- Mercury that was impell’d up into the Pipe, fome eftimare might. 
be made of the force of the Spring of the Air weaken’d- by feveral 
degrees of Dilatation, but for want of conveniences I forboreto- - 
venter upon fuch nice Obfervations, efpecially becaufe the Pref- 
fure of the dilated air, chat remains in the Receiver, and is exter- 
nal to the air included in the viol, mutt alfo be taken into confide- 
ration. | 

Another Ufe of our Experiment may be this: That it may 
 fupply as with aconfiderable Argument againft fome Learned 
men, who attribute che fufpenfion of the Quick.filver in the Tor- 
vicellian Experiment to a certain rarify’d matter, which fome call 
a Funiculas, and whereto others give other names; which rarie 
_fy’dfubftance they fuppofe co draw. up and fuftain the Quick.fil- 
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ver, in compliance of Natures abhorrency of a Vacuum. For in 
the Experiment under confideration, the Quick-filver being not 


onely fuftain’d at the height of 27 inches in the Tube, but eleva- 
ted thither; if che caufe of This be demanded, it will be anfwer'd, 


according to their Aypothefis, that the air in che Receiver, exter- ei tht 
nal to that of the Viol, being, by reafon of the fucking ourof =» Wt 
fome of it by the Pump, more rarified than thatintheviol, it | 

‘draws up to it the Quick-filver inthe Cane, and the more it is tae Niel 
rify’d, the higher icis enabl’d to draw it. But then I demand, na 
whence it comes to pafs, that though we can, by perfevering to axl 
pump, more and more rarifie the little remaining air, or the Aé- kx 
real fubftance inthe Receiver, That inthe viol not appearing to jy 
be alfo rarified, yet the airin the Receiver does not by virtae of BS 
its (uperadded rarefaction, whereby it exceeds that of the air in Ch 
the viol, pull up rhe Quick- filver toa greater height in the Tube Ss 


then 27.inches: For, that this is not the greateft height,to which ‘ 
Mercury may berai("d by this rarefy’d fubftance, our Adverfaries Ss 
muft not deny, who tell us,-that inthe Torrécellian Experiment ) 
it fuftains a Mercurial Cylinder of 29. inches, and +, and can 
raifea Cylinder of 29 inches to 29; orhigher, in cafe thac the 
Cylinder be made to vibrate up and down in the Tube. 
Andas for thofe, chat will infuch cafes, as our Experiment - 
le fuggefts, have recourfe onely to that which they call the she 
ine Expte Vacut, they may pleafe alfo to confider, that fince the Quick- 
riment, — filver remains the fame, its afcenfion in the Tube will not be a- 
vailable for what they think to be Natures purpofe; for,whether 
icreach higher or lower inthe Tube, ie will adequately fillno 
more {pacein one pofture, or in one figure, then inanother, in 
what part foever of the cavity of the Receiver it be plac’de 


See the late 
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EX PERIMENT II, | 


— Shewing, that muchincluded Air raif'd Mercury in an open Tube, 
no higher than the weight of the Atmo[{phere may in « Barofcopts 


N the former Experiment, by reafon of the fmalnefs of the vi- 

ol, chat was employ’dabout it, there was fo little Air included, 
that the Expanfion of it fo far, as was requifite to impell up the 
Mercury in the Pipe to the above mentioned height of 27. inches, 
may be probably fufpected co have very much weaken’d its 
Spring, and therefore it may be thought, chat (efpecially confi- 
dering the great force that feveral of our Experiments manifeft 
imprifon‘dair co have,) if there were a greater Quantity of air in- 
' cluded in the veffel, fo that the Expanfion, fufficient to raife the 
Mercury to the former height, would not need to be confiderable, 
- (becaufe that the capacity of the Tube being but the fame, the 
whole included air will be fo much the leffe expanded, by how 
much the more of ic there is,) it feem’d probable that the Spring 
ofthe Air, being but alittle weakned by fo fmall a dilatation, 
would remain ftrong enough to raife a much taller Cylinder of 
Mercury inthe Tabe, and perhaps make the Liquor run over into: 
the Receiver. | 

Bat though this Suggeftion feem probable enough , yet when 
I confider’d, that the weight of the Atmofphere is able to fuftain 
a.Cylinder of Quickefilver but of 30: inches, or thereabouts, (ia 
perpendicular height,) and confequently that the preflure of fuch 
a Mercurial Cylinder is equivalent to that of an Atmolpherical 
Cylinder ofthe fame bore ; “cwas not dificult coconclade, thac 
fince the Air in a viol, before che mouth is elos’d, has a Spring bue 
equal in ftrength tothe weight of che Atmofpherical Pillar tac 


Jeans upon it, (for if the Spring were coo ftrong forthe weight —— 


that leans on it, (ome of the air would get out of the viol,) a grea 
rer viol,and confequently a greacer quantity of included air would 


. nos. . 


_, 
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not be able by its fpring to elevate and (uftain a longer Cylinder 
of Mercury, than the weight of the Armofphere is able to do; nor 
indeed alcogether fo much, becaule of fome little (though but lic 
tle) Diminution of the Spring, by (ome (though bat a fmall) ex- 
panfion, that che incluced Aur Cuffers, by fucceeding in the place 


of the Mercury, thatis impell’d up. . 


Toclear therefore this matter by an Experiment, we took a 
ftrong gla(s- bottle, capable of holding about a Quart of Liquor, 
and having putinto it a Convenient quantity of Quick. filver, we 
ereGed in ita very long and flender pipe of Glafs, open at both 
the encs, and reaching at the lower end beneath the furface of 
the ftagnant Mercury, and having faften’d this pipe in the neck 
ofthe Bottle » by choaking up that neck very accurately with * - 
good Cement, that none of the incladed air might be able to get 
out. we conveigh’d the whole into a Receiver, like that imploy‘d 
about the I. Experiment in (hape, but much larger, that ic mighe 
be able to contain fo great aveflel, and chen the Engine being let - 

work, we quickly rais’d the Quick-filver to agreater height than 
formerly, and when we faw it come to ftand, we did by the heip 
of fome marks, made before hand on the pipe, and by the help of 


_ avery long and well divided Raler, meafure , with asmuch care 


and accuratcne(sas the figure of the veffels would allow us to do, 
the height of the Mercurtal Cylinder, which we found co be 29. 
inches,and about 2, to which abating halfan inch,which was rais d, 
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before the Pump was employed, by fome a that had been © 


blow'd into the Bottle, to try whether ig were ftanch; deducting, 
I fay, this half Inch of Quick-filver, which remain’din the Tube 
atter the external Air was let in,(as well as it had been there before 
the Receiver was exhautfted,) out of the newly mention’d number 
there remain’d 29. inches,and neer ;, for the beight of the Mer- 


cury, rais’d by the Spring of the Au, fhut up inthe Bottle: and 
then confulting with the above mentioned Barofcope, which ftood ~ 
aa window in another part of the houfe, I found, that che weicht 


ofthe Atmofphere did bear a’Mercusial Cylinder of about 29. 


inches; 


i 
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Inches ‘and$, which was hieher by 4 than chat to which the 
Spring had rais’d the Quick: fliver in the exhaufted Receiver: and 
the Difference perhaps would have been greater, if the place, 
where the Experiment was made, had not by its warmth added 
fome lietle matter to the Spring of the Air,and if alfo we could — 
have kept the Mercury fo long elevated, as to give it leave to 
difcherge its felt of thofe fmall bubbles, which tis almoft impoffi- 
ble in (uch Experiments as this to free Quick: filver from, without 
fome help from time. | o 

Liftly, though we caus’d the Pump to be ply’d, to try whe- 
ther we could not, by the more diligent Exuction of the Receiver, 
raife the Quick: filver above theheighe of chat which the Atmo- 
{phere kepcfuftain’d in the Barofcope, yet our Izbour gave. us 
but 2 confirmation, that the S pring of the 4/r would not raife the. 
Mercury higher, then did the weazht ofthe Acmo!phere, which 
may not alittle confirm the 2¢ Obfervation. 

NB. This was not the onely nor the firft Experiment we 
made ofthis kind, but this being carried on without mifchances, 
(with which divers others were attended,) and made with much 
care, Echought fit to fet down This io ftead of all, intimating ge- 
nerally about the reft, thac they feem’d to agree well for the 
main wich that, whichis here recited; onely there is one thing 
relating to thofeother Experiments, that feems not alcogether 
unworthy to be taken notice of; which is, that when our Tryals 
were made in veflels, that contain’daconficerable quantity of Airs 
though upon the exhauf{tion of the Receiver the Spring of the ins 
cluded Air could not raife the Quick: filver to the top of the pipe,. 
yetfometimes by other Effects it manifefted it felf to bevery 
ftrongs as once or twice by the blowing out or breaking the 
Cork or'Cement, and other matter thet was imploy’d co ftop the 
Glafs it was fhucins andonceby an Accident too memorable to 
be here paft over in filence. | 

I had one day invited D« prallss to fee (uch an Experiment as I 
have been relazing, made with (not 4 viol, bur) aLottle ot Green: 

en oo | plals,, 
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Glafs, (fach ‘as we ufe now for Wine,) and 4 ors pounds of | 


Mercury. Afterthis Learned Perfon and I had continued Spe. 
‘Ctators as long as we thought fit, we withdrew into another 
Room, where we had not fat long by the fire, beforewe were 
farpriz’d by a fuddain noife, which the perfon, that occafion’d it, 
 prefently came ruaning in to give us an account of, by which ic 
 appear’d, that this Ingenious young Man, (whom I oftenimploy 
about Poeumatical Experiments, and whom I mention’dto Your 
Lordfhip, becaufe 7. M, has the honour to be fomewhat knowa 
to You,) being defirous in our abfence to fatisfie the Curiofity 
he had co know, whether the Quick-filver could not be rais’d 
_ higher in the pipe chan I had foretold, plyed the Pump fo obfti- 


nately, that at length, the Bottle being not,it feems, every where - 


equally ftrong, the imprifon’d air found it more difficult to make 
the Quick- filver run over at the cop of the pipe, than to break the 


Bottle in the weakeft place, and accordingly didnot onely throw | 


off a piece-of the Bottle, buc threw it with fuch violence againtt 
- the large and {trong Receiver, as broke chat alfo, and reader’d i 
unferviceable for the future. But the Door and I laying togee 


ther che Pipe, which happen‘d to be brokeninto bute few pieces, — 
concluded by the place, to which we were told it reache when this. 


Accident happened, that it had not exceeded, nor indeed fally e- 
quall’d the height, to which che weight of che Atmofphere might 
- have rais’d ir. 


eEXPERIMENT IIL 


Shewing that the Spring of the included Air will raife Mercaryte 


almoft equal heights in very unequal Tubes, 


Aving fhown in the two former Experiments,that the Aive 
ftrength of the Airs S pring is very confiderable, I thoughe 

good alfo to examine, whether or ao to the other refemblances 
| | si ; in 
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ia operation between the weight of the free Air, and che preffure 
of the tacluded Air, this alfo may be added, that as the gravita- 
tion of the Atmo/phere is able (as we fhall hereafter prove) to 
{fuftain the Mercury at the fame height in Jeffer and greater Tubes, 
feal’d at the top; fo the Preffure of the included Air may be able 
to fuftain the Mercury at the fame height in flenderer and in lar- 
ger Tubes, though in the latcer ic muft foftaina far greater 
weight of Mercary than in the furmer; provided allowance be 
made forthe weakning, which the Spring of theincluded Air 
matt befubject to, by reafon that,to (ucceedin the place of alarge 
Cylinder of Mercury impell’dup into the greater Tube, it muft 
expand it felfmore, and confequently have ics Spring more 
weakned, thanif the Tube were flender. | | 

Toprofecuce this Experiment , I chought ona peculiar fhape 
ofveffels, which, if1had been where there is a Glafs-honfe, I 
would have cauf’d to be blown for the more convenient trying 
of wo Pipesof different bores at the fame time, But though I. 
wanted this Accommodation, 1 thought I might well enough 
fhow what liatended by imploying fucceffively two Tubes of 
very differing fizes, provided the veffel for the including of the 
Air were the fame, 7 | 

Wherefore taking the Glafs bettle, made ule of to try the 
former Experiment, and erecting ia it after che manner above de- 
{cribed a Cylindrical pipe of Glafs , agood Weal larger than the 
former, (if not as large agen,) we profecuted the Experiment as 
we had madeit, with the flender Tube above mentioned , and 
found chat we were able, by the Spring of the Air in the bottle, 
to raife the Quick-filver to a confiderable height , ‘which, meafu- 
ring as well as the veflel would allow us, was,by the leaft eftimate 
that was made of it, (which was mine) 38. inches, and 5, by which 
it appear’d co want fomewhat above an Inch of the height of the 
Mercurial Cylindey, which the weight of the Atmofphere could 
have fultain’d, as appear’d by the Barometer, wherein the Qnick- 
Alver ac chat time was about 29, inches, and 4 high; which differ 
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rence was no more then I expeéted, confidering that, wheres 
the weight of the Atmofphere is ftill the fame when the Mercury 
is at its fullheighe (and that whether the Pipe be great or {mall) 
in 2 feal'd Tabe; the Spring of our included Air muft needs be 
~weekned thelarger the Tube is, and the higher the liquid Metal 
isimpell’dinic, fochaeic feem’da confiderable Phenomenon, that 
the Spring of fo little Air-flould be able toraile the Mercury as 
high within an Inch or thereabouts in a wider as in a flenderer 
Tube, fince the Diameter of the Cavity ofthe former being by 
our eftimate double to that ofthe Jatter , (into which the flender 
Pipe could eafily be put as zato. a Cale roo big for it:) Thegrea- 
ter Mercurial Cylinder may be fuppof’d to have weighed near 
four times as much as the leffer; I fay, #ear, becaufe there was an» 
Inch difference,in their heights: bucincafe chefe had been equal, 
then the Solidities of the Cylinders would have been to one ano. | 
ther as their Bafes; and fince chefe,being Circular, are in duplicate 
proportion to their Diameters, that is, as the Squares of their 
Diameters; ics plain, that if the Diameters be as one to two, the 
Squares of them muft be as one to four; and thefe Cylinders cons . 
fitting ofthefameMercury, their Weights will have the fame 
Proportions with their Solidities, and confequently would be as 
one to four, making the abarement formerly: intimated for the 
Inch and alictle more of Mercury, by which thelarger Cylinder 
came fhort of the height of the former. — : : 
SB. oy. This andthe two former Experiments tryed by us 
with Quick: filver, may be alfo tryed with Water, but belides 
thac we could bardly procure Tubes long enough for fuch Tryals, 
we were not Very follicitous about it: for if we attentively enough 
confider, what has been already dehver’d, and the Proportion in 
fpecifick gravity betwixt Water and Quick-filver, (whereof the’ 
latter is near 14. times asheavy, bulk for bulk, as che former,) 
twill not bedifficalrto forefee the Event of fuch Experiments, 
which he, that has a mind to make, fhould be furnith’d not onely 
with long Tubes, but with capacious Veffels to flac up the Air in, 
| | | : elfe. 
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Elfethe Air will be fo far expanded before the Water has ate 
tain’d nearche height, to which the weight of the Atmofphere. 
may raifeit, thatthe Experiments will not feem co fucceed near 
fo well with Water, as ours did with Quick- filver.. 

2. Wethoughte it worth trying, whether, when the included 
Air had rais’d the great Cylinder of Mercury to the utmott 
height, ic could elevate it to, by the Spring it thenhad; it would 
not be brought. co raife the Quick-filver yet higher, if, notwiths 
ftanding the Expanfion it hadalready, there were an agitation 
made by the heated Corpufcles of the fame Air. -And in pure 
{uance of this Curiofity having caus’d an hot Iron anda Shovel 
of kindled Coals to bé held near the oppofite parts of the Recei- . 
ver, we perceiv’d after a while, that the Mercury afcended : of an 
inch or better above the greateft height it had reach’d before. Bug 
conjeCturing that it would have rifen higher, were ic not thac 
whilft che application of the hot bodies was making , fome Par- 
ticles of Air had unperceivably ftolen into the Receiver, I cauld 
the Pump to be ply’d again to withdraw the Air, I fufpected to 
have got in, by which means the Mercury was quickly rais’d § of 
_ aninch, (or better,) by virtue of this Adventitious Spring, (if I | 
may fo call ic,) which the included Air acquir’d by heat, and I~ 
made no doubt, that ic might have been rais’d much higher, buc 
I wasunwilling by appiying alefs moderate heat to hazard the. 
' breaking of my Glaffes, in the place Ithen was in, where {uch a - 

mifchance could {carce have been repair’d. | 


EXPERIMENT Iv. — 


‘About anew Hydrante- pnenmatical Fountain, made by the Spring | 
| of uncomprefsd Air, 7 
. “ é as 
Shall now add fuch an application of the Principle whereon 
the former Experiment was grounded, as I fhould {carce think 
| - : worth 


' 
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worth mentioning in this place, were-it not that befides chat di- 
vers Virtwofi{eem not a little delighted with ic, it may for ought 


-I know. prove to be of fome Philofophical ufe (to be pointed at 
hereafter. ) 


ends, aud about three foot long , which was fo plac’d, that the © 
lower Orifice was a good way beneath the Surface of the Water, 


See plate 
the 


Figave 
the 


‘We took a Glaffe- bottle with a convenient quantity of Water 
in ie, and fitted this Bottle with a flender ‘glals- pipe open at both 


and the Pipe it felf paffed perpendicularly upwards through the 
Neck of the Bottle, which Neck was, by the Pipe and by good 
hard Cement imploy’dto fill the {pace betwixt the Pipe and the 
infide, fo well and firmly clos’d, that no Water or Air could gee 
out of the bortle, nor no externall Aire could get in- 
toit, but by paffing through the Pipe. This Inftrumene was 
convey’d into a large Keceiver fhap’d likea Pear, of which a good 


‘ia: of the bluntend , and a {mall pare ofthe fharp end are cut off ' 


y SeGions parallel to che Horizon, and confequently to one a- 
nother. ° And becaufe this Receiver was not (nor ought to be) 
Jong enough to receive the whole Pipe, there was Cemented on 


to the upper part of it a {maller Receiver of white Glafs, of facha — 


length and bignefs, chat the upper end of the Pipe might reach to 


the middle of its Cavity, or thereabouts, and that the motions of ~ 


the fpringing water might have a convenient Scope, and fo be the 


better taken notice of. 


This double Receiver being cemented onto the Engine, alittle | 


ofthe Air was by one Suck of the Pamp drawn out from it, by 
which the Preffure of the remaining Air being weakned, it was ne- 


ceffary, that fince the Air included in the Bottle had not its Spring 


likewife weakned, it fhould expand it felf, and confequently im- 
pell ap the water in the fame Botcle through the Pipe, which it did 


{o vigoroufly, as to make ic ftrike briskly at firft againft chat pare 
ofthe top of the fmaller Receiver, which was juft over the Ori- 
ficeofthe Pipe, But after ic had awhile made the Warer thus 
fhotup ina perpendicular line, as the Spring of the Air ia the 
Bottle grew by that Airs dilatation to be weaken'd, the Water 
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would be impell’d up lefs ftrongly and Sefs dire@ly, till che Air 
in the Bottle being as mach expandedas that in the Receiver, che 
Afcent of the Water would quite ceafe, unlefs by Pamping a lic- 
tle more Aireout of the Receiver werenew'd it again. 

About the making of this Experiment thefe Particalars may 
be noted. | 
1. Tisconvenient, that the upper part of the Pipe be made 
(as iteafily may be at the flame of a Lamp) very flender, that the - 
‘Water having butavery fmall Orifice to iffue out at, may be 
{pent but flowly, and thereby make the Experiment laft fo much 
the longer. — a 
¢ 2. Youmay, ifyou pleafe, in ftead of making the upper pare 
of the Pipe flender, as was juft now directed, Cement onto ita 
Top either of Glafs or Brafs, confifting of three or more very 
flender Pipes, witha Pin-hole at the end of each, that one of thefe 
pointing diretly upwards, andthe others co the right hand and 
to the left,the Water may fpin out feveral ways at once, by which 
kind of branched Pipes we have fometimes imitated the fers 
a’ cau(as the French call chem) and Artificial fountains of Gar- | 
dens and Grota’s. . | | | 
3- In regard that fo fhort a Cylinder of Water, as exceeded 
not the length of our Glafs pipe,could not make any confiderable 
_ refiftanceto the expanfion of the included Air, it was thought | 
and found fafe enough to imploy in ftead of a ftrong Glafs- bot- 
tle amuch larger Viol, without being follicitous about its fhape, — 
or chat it fhould be very ftrong, and by this means we could make 
this pleafane Spectacle laft a great while, efpecially if we alfo made 
ufe of the expedient to be mentioned in the followiag Note... 
4 ‘Ifyou find that cheincluded Air have by expanding ic (elf 
too much weaken’d its Spring , whilft there yer remains with it a 
good quantity of Water in the Bottle or Viol, you may reinforce 
* the preflare of the Air by onely turning the Stop. cock, and let- 
ting in what air you think fit co the exbaufted Receiver: for upon 
— the admiffion of this new Air, the vg in the Receiver will prefs 


upon 


316 «= A Continuation of New Experiments _ 
upon the Water ia the Pipe, and having driven. it into the bottle 
again, will follow ic chicher, cill the Air inthe Bottle, and that ia 
the Receiver haveattain'’d an equal Spring, and then by Pumping, 
out aconvenient quantity of the Air contain’d in the latter, the 
Air {hue up in the former will be able to impell up the Water as 
_ before, till che ftagnane Liquor be depreft to the lower Orifice of 
the Pipe, ac which, whenthe Air of the*bottle can get our, the 
courfe of the water upwards muft ceafe. ; 

The Ufes I made of this new Hydraulo- pneamatical Fouataia 
(for init I aim not onely at aLudicrous Experiment) were princi- 
pally thefe = == | 

The fir& was to make it the more probable, that if we had had: - 
convenient Veflels, we might by the Preflure of the Air included | 
ia the Bortle have rais’d W ater about fourteentimes as high as we 
did Quick: filver in the former Experiment , fince upon but a 
little weakaing of che Preffure of the Air in the double Receiver, 
the Air in the Bottle was able to impell the Water forcibly e- 
nough, and fora pretty while, toche top of aPipe of abouta 
Yard long, and a good deal higher. (But this is but a flight Ufe. ) 

The next thing therefore we defign’d’ to fhew by this Experi- 

_ ment was, That in tchofe Hydraulo-pneumatical Engines, where 
. Water is plac'd between two parcels of Air, the Water may be 
fet a moving as well by the meer dilatation of one of the parcels 
of the Air, as by giving a new force by hese or compreffioa to rhe 
other, and whether this Mechanical Principle of Motion may 


hereafter prove aot altogether afelefs in Engines, we refer to. - 


further confideration. | 7 
Another Ufe we made of this Experiment was to {how fome- 
what relating to the Spring of the Air, which may be worth con- 
fidering, though we (hall now but barely mention it.. If then, 
_ when fome of the Air bad been pamp’d out of the Receiver, we _ 
remov'd that double Veffel from the Bottle, the external Air 


_ would by its weight haftily deprefs the water in the Pipe, till ha- 


ving driven it to the very bottom, is got up in numerous Bubbles 
| | through. 
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through the water, and joyned it felf with the Air incumbent on | 
thas Liquor: bur that which was here obfervable was, thatall the 
external Air that was able to get intothe Bottle, did notdo it 
fuddenly, buc after the firft irruption we could perceive, that from 
time co time there would new portions of Air leafarely infinuate 
themfelves through the Pipe into the Bottle,and emerge through | 
the ftagnant Water in Bubbles, that fucceeded one another fo 
flowly, as to beget fome wonder, as if the Spring of theincluded 
Airhavisg been once put out of its wonted conftication by its 
lace expanfion, could not be reduc’d to it but by degrees by the 
— weight ofthe Atmofphere, which was ftill the fame: or, rather, as 
_ if between the Spring of the included and the Preffure of the ex- 
ternal Air counterballancing each other, there happen’d fome | 
fuch thing asis obferv'd in an ordinary pair of Scales, of which 
oneis too much deprefs’d, where the motion (which was {wift e 
nough at firft) becomes fo much the fluwer, by how much the 
Weights come nearer to the e£quilibrinm, which their equality — 
difpofes them to reft in. os 

_ But the chief Ufe defign’d in this Experiment was, to-obferve, 
‘whether the Lines, made by the water in its effluxions, would be 
of the fame figure, notwithftanding the rarifattion of the Air is 
the upper pare of the Receiver, as if the Air had not been at all 
rarified: and for this purpofe it is bef to make ones Obfervati 
ons towards the latrer end of the Experiment, becaafe then she 
Receiver being moft exhaufted, and confequently having the leaft 
of Air left in it, the difference made by the change of the denfity 
of che medsum, in which the Beams of Water (it I may fo call 
them) move, is like (in cafe there be any). to be beft difcern’d. 
And this convenience we had by our way of Experimenting, that 
we could take notice of the Lines. defcrib' d by ebe Salient water, 
as the ejaculation of that Liquor grew ftill fainter and. fainter. Bac 
though I afterwards invited Dr. Walls to favour me withhis O- © 
pinion abour the Curve Lines of the Salient water, yet for want 
of an upper Receiver large enough, - he protefs'd himfelé . 
| 2 eA 
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~ Thad donz) not fatisfied about them. ~Onely He fometimes (as 
L alfodid) obferv’d the Salient water to defcribe part of a line per« 
featly enough Parabolical, with which fore of Curves he has 
been particularly converfant. : 

- This made me refolve for farther fatisfaction to attempt by a- 
nother contrivance, fof whofe fuccefs, if I can procure the lmple- 
ments I need, Your Lordfhip may expect an account,) what the 
Figures will be not onely of Salient water, but Mercury, and o- 
ther Liquors; and that when the Rece'ver ts mach betrer exhau- 
fted, then ic was neceflary itfhould be inthe foregoing Experi- 
ment. 


_ EXPERIMENT VY, 


— About a way of {peedily breaking Flat Glafses, by the weight 
| of the Atmo|phere. | 


Fo: the more eafie underftanding of fome of the fubfequene 
Tryals, jc will be requifice in this place to mention among 


Experiments about the Sprimy of the Air the following Phano- — 


mences belongitg to its Weight. , 

This is one of thofe chat is the moft ufually fhownto Stran- 
gers, as aplain aad eafie proof both thae the Weight of the in- 
cumbent Air isconfiderable, and that the round figure of a Re- 
ceiver doth much more conduce to make an exhaufted Glafs fup- 
pore chat weight, than if the upper part of che Receiver were flat. 

To make this Experiment we provided a Hoop or Ring of 
. Brafs of a confiderable thicknefs, whofe height was 2 },or 3 In- 
ches, and che Diameter of whofe Cavity as well at the upper as 
lower Orifice (fhould have been juft 3. Inches, but through the 
errour of the workman) was 3. inches and *.. °To this Hoop we 
fucceffively faften’d with Cement divers round pieces of Glafs, 
fach as is ufed by Glafiers (to whofe Shops we fent for it) to make 
Panes for Windows, and thereby made the Brafsering, with its 

| _ : Glafs- 
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Glafs- cover akind of Receiver, whofe open Orifice we carefully 


cemented on to the Engine; and then we found, as we had conje- 
tured, that ufually at the firft ExuGion (though fometimes not 
till che fecond) the Glafs-plate would be broken inwards with 


-fach violence, as to be fhatter'd into a great muleitade of (mall 


fragments, and (which was remarkable) the irruption of the ex- 
ternal Air driving che Glafs inwards did conftantly make aloud 
Clap, almoft like the-Repore ofa Piftol. Which Phenomenon, 
whether it may help us todifcover the caufe of that great noife, 
that is made upon the difcharging of Guns, (for the Recoy! feems 
todependuponthe Dilatation and Impulfe of the Powder, I 
muft not ftay to confider- 7 


— 


EXPERIMENT VI. 


Shewing, that the breaking of Gla{s- plates in the foregoing Exptrie 
ment, seed nat te be a{crib’d to the Fuga Vacui. | 


°T Boneh Tlong fince inform’d you, that inthe Experiments f 
then prefented Your Lordhip, it was not my purpofe 
to deliver my owa Opinion whether there be a Vacuum, or 
no, and though I donot inthis Tra@ intend to declare my felf 
either way; yet, that I may on this occafion alfo fhow, that the 
Preflure of the Air may fuffice to account for divers Phenomena, 
which according to the vulgar Philofophers muft be referr’d to 
Natures abhorrency ofa Pacwum,.T will illuftrate the foregoing 
Experiment by another, the fubftance whereof is this. 

That if, inftead of the above mentioned brafs Hoop, both 
whofe Orifices are of equal breadth , you imploy a hollow (but 
taller) piece of Brafs, or (which is more eafily made) of Latton, 
fhap'd likea Comme truncatus, or a Sugar-loat, whofe upper part 
is taken off parallel to the bottom; and if you make the two Oxi- 
fices of a breadth fufliciently unequal, ‘as if che larger being made 

_ 4 . as 
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as wide 3s that of our Brafs.hoop, the ftraiter were lefs than an 


Inch in Diameter; You will find, thatif this piece of Metal be . 
made ufe of, as the other was inthe foregoing Experiment, the 


flat Glafs cemented on to the Orifice, will be eafily broken, as 
formerly when tis faftned to the wider Orifice; but if the ftraicer 
Orifice be rurn’d upward, the Glafs chae covers it, if itbe ofa 
due thicknefs , ( though no thicker ‘than the former,) will remaio 
entire, notwithftanding the withdrawing of the Air from beneath 

it: Which feems fufficiently to argue, that cis not precifely Na-. 
tures abhorrency of a vecaum, chat is the caufe why Glafles are 
ufually broken in fuch Experiments, fince whether che wider or 

the narrower Orifice be uppermoft, and cover'd, (the. Metalline 

part of che veffel being the fame, and onely varying ics pofture,) 

- the capacity of the exhaufted veffel will be equal; | 


which yet the Experiment fhows fhe does not, 

Wherefore this Diverfrry feems much better explicable by 
- faying, that when the wider Orificeis uppermoft, the Glafs that 
covers ic muft ferve for the Bafis of a large Atmofpherical Pillar, 


which by its great weight may eaffly force che refiltance of the ~ 


Glafs: wheregs when the (maller Orifice is uppermoft,there leans 
upon its Cover but fo flender a Pillar of che Atmofphere, chae 
the natural teaacity or mutual cohzfion of parts in the Glafs 
is not to be furmousted by a weighs that is no greater. 


EXPERIMENT VIL, 


_ About a convenient way of breaking blown Bbadders by the Spring 
of the Atr included in thems: 


T He foregoing Experiments having fufficienely manifefted the 
= ftrengeh of the Airs Spring upon fluid Bodies , I nexe 
thought fit to ery, whether the force ofa little included Air would 


alfo - 


nd therefore | 
' . Nature ought to break the Glaf$ as well ia one cafe as the others 
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alfo upon confiftent and even Solid bodies emylate the Opera- 
tions ofthe weight of the Acmofphere. In the profecation of 
which Enquiry we thought fic to make two forts of Tryals: the 
one, where the Air is included in the Bodies, on which its Spring 
does werk, and the other, where tis External to them, Of the 
firft fort are this 7°», and the two following Experiments; and of — 
the fecond fort are fome other Tryals, to be comprehended un- — 
der the 10° Experiment. - a, 

Having formerly mention’dto Your Lordfhip, that we were 
feveral times able (chough fometimes not without much difficul- 
ty) tomakea blown Bladder ‘break with the Spring of its own: 
Air, I fhould not think it worth while to fay any ching here aboac 
the (ame Phenomenon, but that (befides that it feems odd enough, — 
and is not unpleafant to many Spectators,) 1¢ may defe:ve not to 
be wholly negle&ted, becaufe aGood way to break Bladders in, 
the much Exhaufted Receiver, ou fometimes prove ao uleful | 
Expedient, efpecially in fuch cafes where the Experimenter (who. 
fometimes either is not skilful enough, or well enough farnifh'd 
with accommodations to regulate che ingrels ofthe Air) would 
very fuddainly fupply the Receiver with frefh Air, when it ohas. 
' been muchemptied, without danger of letting ia too much Air 
fro without. Nottomention, that the Air, included in the 
Bladder to be broken, may be fo mingled with fteams, or imba’d 
with divers qualities, asto be much fitter thancommon Air for 
-fome particular Purpofes. 7 

We thall chen for the affinities fake between this Tryal and the- 
former, fubjoyn now the way, by which we feldom fail’d of brea- 
king Bladders in our emptied Receivers. For this parpofe, the 
blown Bladder that wasto be burft, having the neck very clofely 
and ftrongly tyed, was kept a pretty while in the Receiver, whilft 
the Air was pumping out, aad then taken out again, that, now — 
the fibres were ftretcht and relax’d, the Capacity being leflen’d- 
by anew ligature thac I order’d to be ftrongly made near the 


he 


Neck, the Bladder might be leflen’d though the Ais were bac. 
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the fame, and the Membrane being not fo capable of yielding as 
before, upon the fecondexhauftion of the Receiver the Bladder 
in it would break, far more eafily then otherwife, and perhaps be 
oddly enough lacerated. 
_ _ We fometimes alfo varied this way of difpofing Bladdersto 
be burft, by omitting the preparatory putting in of the Bladder 
* into the Receiver, and onely taking itina little near the Neck, 
that, the Bladder having not been blown very fullat firft, the 
tenfton of the included Air might be greater. But this laft way 
is to be made ufe of, when the thing we defire is, that the Bladder 


by breaking at acertain time may part with its Air, and not when — 


tis onely to give an inftance of the force of the Spring of sacom- 
pref'd Air againft the fides ofthe Veflel that containic. 


EXPERIMENT VIII 


Abont the lifting up a confiderable Weight by the bare Spring of a 
— little Air included in a Bladder. — 
Ou willeafily believe, that the Forceimploy'd (in the fore= 
going Experiment) by the Air, to break the well blown 
Bladders tis included in, is confiderable, if I here adde, that a {mall 
quantity of Air, which will nor fill > ofa Bladder, will not onely 


ferve to blow it quite up, but will manifeftly {well ic, choughthac - 


Effect be oppof'd not onely by the refiftance of the Bladder ie 
felf, but bya confiderable weight tied to the bottom of it, as in 
the following Experiment. 

Wetook a middle fiz’d Bladder (ofa Hog or Sheep,) and hae 
_ ving prefs’d out the Air,till there remain’d but about a fourth or 
fifth pare (by guefs, ) we caul'd the Neck to be very ftrongly tyed 
up again: alfo round about the oppofite part ot the Bladder, wichs 
in about aninch of the bottom, we fo ftrongly tyed another 
String, that it would not be made to flip off by a not inconfide- 


‘gable - 
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rable weight we hung atic. Then faftning the Neck of the Blad-” 


der to the curning Key, we convey’d the Bladder and the Weight 
hanging at it into a large Receiver, in which whenit began to be 
pretty well exhaufted,the Air within the Bladder being freed from 
the wonted Preflure of the Air without it, did by its own Spring 
manifeftly {well, and thereby notably fhorcenthe Bladder that 
contain’d it, and by confequence vifibly lifted up the Weighr, 
(that refifted that change of figure,) whith exceeded 15 pound 
of 16,ounces tothe Pound. = 
After that we took a Jarger Bladder, and having let out fo 
much Air, that ic was left lonk enough, we faften’d the two ends 
of it to the, upper pare of the Receiver, (for whichelfe ic would 
have beentoo long, ) and tyeda Weight (but not the fame) fo 


as that it hung down from the middle of the Bladder; then exhau- — 
‘fting the Receiver as before, though the Bladder, .and chis new. 


Weight which ftreccht it, reach’d fo low’,: as chat for a while we 
could fcarce fee whether & hung in the Air or no, yet at length we 
perceiv'd the Bladder to {well, and concluded that it had lifted up 
irs Clog about an Inch; which was confirm’d by the return we 
permitted of the Air into the Receiver, ‘upon which the: Bladder 


became more wrinkled than before, amd the Weight defcended, | 


which being taken off, and weighed in a Statera, amounted to a- 
bove 28 Poonds. We would have reiterated the Experiment, 
but foheavy a Weight having broken the Bladcer;. we were dif- 
couraged from proceeding any farther, efpecially in regard of the 
difficulty of bringing by this contrivance che ftrength of the Airs 
Spring to any exact computation, though it. fufficiently fhews 
what | defign’dit thould, namely that the Spring of a little inclu- 
ded Air may be able even in fo flight a contrivance toraile a great 
Weight. — fie 8 Ms me... ee _ 

Whether this Experiment may any way illufrate the motion 
of Mafcles, made by Inflation, Contra&ion,&c, itbelongs not to 
this place to confider, = 
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EXPERIMENT IX. 


About the breaking of Hermetically feal’d Bubbles of Glafs bythe 
| bare Spring of their own Air. | 7 


I Shall premife to the following Tryals an Experiment, wherein: . 
, Uncomprefs’d Air is made by its own bare Spring to break the 
folid body ic felf tisfhutupin. And this I cherather fec down. 
before the fubfequent Tryals, becaufe in our already publith’d 
Phyfico-Mechanical Experiments meation has been made ofthis. _ 
Tryal, as of one that we could not rhen make to fucceed; we have 
fince, imploying fmaller Receivers, made it often enough profpe- 
roufly,fomewhat ro the wender of eminent Kirtwof,who confels’d 
tomethey had made frequent and divers atcempts co pertorm. 
she fame thing, without ever {ucceeding in any of them. 
Bat it will noc be requifite to multiply *elations about this Par= 
‘ticular, and therefore I fhall fee. down but this.one, which I meec 
withamong my loofe Notes. . | 
A large Glafs Bubble Hermetically feal’d being put into the 
‘Receiver, andthe Air-drawn out as much as in ufual Operations, 
and fomewhat more, though I’ told the Company before hand 
that I had feveral times obferv’d, that fuch Bubbles would not 
break immediately, but fomewhile after the withdrawing che Air 
from about them, yet thiscontinued fo long entire after we had 
left off Pumping, that prefuming it had been blowa too ftrong,, 
I began to dilpair of che Experiments facceeding; when, whilft we 
were providing fomethiag elfe co put into che Receiver, and as I 
 guefs’d 4, minutsafter the Pomp had been let alone, the Bubble 
urpriz'd us with. its being broken with fuch violence by the 
Spring of the included Air, thae the fragments of it were dath’d 
every way againft the fides of the Receiver, and broken fo very 
{mall, that when we came totakeitup, the Powder was by the | 
By- ftanders compar’d to the {mall Sand wont tobe imploy’d to. 
| ds 
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dry Papers, that have been newly writ upon withInck. The 
Reafon-why the Bubble broke fo flowly [cannot now ftay to 
propofe,no.more then to examine whether the difficulty of break. 
ing veffels of Glafs, nothicker then thefe Bubbles, proceed from 
fome weakning of the Spring of imprifoned Air, by its ftretching 
alitele the including Glafs, (for in another cafe we have obferv'd 
thisGlafsto be ftrerchable by the preffure of Air; ) or from 
hence, that‘ewas very hard, as 1 have elfewhere mention’d, to a- | 
void rarifying the Air a little, and confequently weakning ics 
Spring, by the heat chat was neceffary tobe imploy’d about the 
fealing up the Bubble. : 


EXPERIMENT X. 
— Containing two or three Tryals of the force of she Spring of our 
Air x Speichely ‘d upon rhb ana voce feb Sal 
-  (whereto tis exteraal.) —_ 
1N profecution of the Enquiry propos’d inthe Title, we made 
* (among othets )thefollowing Tryals.. . | 
| | Thel. TRIAL, | 

1, Wenrook the Brafs-hoop, mention’d in the 5t Experi- © 
ment , ( whofe Diameter is fomewhat abéve 3. Inches, ) 
and having canf*d aGlazier to cut fome Plates of Glafs, fach as 
are ufed for making the Quarrels of Windows, till he had broughe 
themroa Size,& aroundnefs fit to ferve forCovers to that brafs. 
hoop, we carefully faften’d one of them with Cement to the upe 
_ per Orifice of the Hoop or Ring, and then cementing the lower 
Orifice to the Engine, fo that the Veffel, compos’d-of the Me« 
taf ind Glafs, ferv'd for afmall Receiver, we whelm’d over it a 
large and ftrong Receiver, which we alfo faften’d onto the Ene | 
gine with Cement after the ufual.manner. By which Contti- 
vance it was ‘neceflary , that when the Pump was fet on work, the 
incladed Receiver (of Brafs and Glafs) thould have its Airwith- 
drawn, and yet the Air in the larger Receiver fhould not be 

2 | pumpd — 
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pump’d out but by breaking through the Glals; fo that the inter- 
nal Air of the Metafline Receiver (as we may call it for diftin@i- 
ons fake) being pamp’dout, the Glafs Plate, that made part of 
that Receiver, muft lyeexpos’d tothe preflare of the Ambiente 
Air fhuc up in the other Receiver, without having the former al- 
fiftance of the now withdrawn Air.to refift the: Preffure; where- 
fore, a3 we expected, at the firft or fecond Exution of the Air, 
included in the (mall metalline Receiver, the Glafs-plate was, by 
the Preffare of the incumbent Air, contain’d in the great Recei- 
ver, broken into an.100 pieces, which were beaten inwards into 
the Cavity ofthe Hoop. — | 7 | 
yx | | The II. Tryal. 

2. This done, to fhew that there needed not the Spring of fo 
great a quantity of included Air to break fuch Glafles, we took a 


nother Roundifh one, which,though wideenough at the Orificeto © 


cover the Brafs- Ring & the new Glals- plate that we had cemen- 
ted on it, was yet fo low, that we eftimated it to hold buta 6 
part of what the large Receiver, formerly imploy’d, is able to 
contain ; and having whelm’d this fmaller veffel, which was thap’d- 
like thofe Cups they call Tumblers, over the Metalline Recei- 
ver, and well faften’d it cothe Engine with Cement; we found 
_ that though this External Receiver had a great pare of its Cavity 
: filld by the included one, yee when this Internal one was exhau- 
fted by an Exuétion or.two, the Spring of the little Air that re- 


miain’d, was able to break the Plate into -a multitude of frag- 


" ments. a 
7 : The IIT. Tryst. = | 
. 3. Becaufe the Glafs- Pjates hitherto:mention’d feem’d not fo 
thick, buc that the Preffure of the included Air might be ableto 
give confiderabler Inftances of its Force; in ftead of the Metalline 
Receivers hitherco employed ,.we took a {quare Bottle of Glafs, 
which we judg’d to be able to contain about a Pin€ (or Pound) of 
Water, and which had- been provided to keep fubtle Chymical 
Liquors io, for which ufe ye are nat wont to choofe weak -— 
) - his 


ne 


. Air thatis the Agent in thofe Fractures of Glafles, and to prevene 
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This we inverted, and apply’d tothe Engine as a Receiver, over 
which we whelm’d the large Receiver formerly mention’d; and 
having cemented it on, as inthe foregoing Experiments, we fet 
the Pump on work to empty the internal Receiver, (or {quare 
Bottle, ) by which means the withdrawing of the Air, and the fi- 


gure of the veffel (which was inconvenient forrefifting) fuffer’d 


the Preflure of the Air included in the external Receiver to crufh 


the viol into a great number of pieces. 


And to vary this Experiment, as we did that of breaking the 
metalline Receivers,we took another Glafs of the fhape and about 
the bignefs.of the former, and having apply'dicto the Engineas 
before, and cover’d it with a Receiver that was little higher than 
itfelf, wefound, that upon the exhauffion of the Air the fecond _ 
{quare Glafs was likewife broken into many fragments , fome of 
whieh were of fo greaca thicknefs ; as mov’d fome wonder, 
that the bare Preffure of the Air was ableto break fuch a veffel, 
though probably the Cracks, that reacht to them, were begunin 
much weaker parts of the Glafs. | 

NB, 1. The bottoms and the necks of both thefe {quare 
Bottles were entireenough; by which it feem’d probable, that 
the veffels had been broken by the Preflure of the Air againtft 
the Sides, which were not onely thinner than the parts above 
named, but expos’da larger Superficies to the /sterai Preflure of 
the Air, thantothe perpendicular. 

2. Weobfervd in one of the two laft Experiments, chat the 
Vefiel did not break prefently upon the laft Exudtion that was 


_ made of the included Air, but aconfiderable time atter, which it 


feems was requifite to allow thecompreft parts of the Glafs time 
to change their places; and this Phenomenon | therefore mention, 
becau(e the fame thfng that here happen’d ia the breaking aGlafs — 
inwards by the Spring of the Air, Ielfewhere obferv’d co have 
happen’d in breaking a Glafs outwards by the fame Spring. 

3- Toconfirm, that it is the Spring of the External Receivers 


or 
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or remove fome (cruples, we thought fic to make this variation 
inthe Experiment. We applyed a Plate of Glafs, juft like thofe 
formerly mentioned, tothe Brafs-hoops but in the cementing of 
ic on, we plac’din the thicknaefs of the Cement a {mall Pipe of 
Glafs of about an Inch long, whofe Cavity was not fo big as that 
of a Stcaw,and which being lefe open at both the ends might ferve 
for alitele Channel, through which the Air mighe pafs from the 
External Receiver to the Internal; over hs we whelm’d one of 
the {mall Receivers above mentioned, & then,though we fet che 
Pump onwork much longer then would have needed if this licle 
Pipe had not been made ufe of, we found,as we expected, that the 
Internal Receiver continued entire, becaufe the Air, whofe Spring 
Should have broken ic, having liberty co pafs through the Pipe, 
and confequently to expand it felf into the place deferced by the 
Air pump"d out, did by that Expanfion weaken its Spring too 
much, to retain ftrength enough to break the Metalline (or Inter. 
nal) Receiver, | aS 
But here tisto be noted, that either the Pipe muft be made 
‘bigger than chat lately mentioned, of the ExuGion of the Air 
matt not be made by the Pump as nimbly as we can, or other. 
wife the Place of Glafs may be broken notwithftanding the 
Pipe; becaufe. the Air contain’d in ehe Excernal Receiver,having 
a force much greater than is neceflary to break fach a Plate,ic may 
well happen (as 1 have fometimes found it do) that if the Air be 
haftily drawn out of the Internal Receiver, that Air,which fhould 
fucceed in its room, cannot get faft enough out of chat external 
Receiver through fo {mall a. Pipe, and the Air remaining in thac — 
external Receiver will yet retain a Spring ftrong enough to break 
the Glafs. To illuftrate which, I fhall propofe this Experiment, 
Thatfometimes, when I have at the flame of 2 Lamp caus’d Glafs 


Bubbles to be blown with exceeding flender Stems, if they were © 


nimbly remov’d out ofthe flame whilft they were ignited, they 
would according to my conjecture be either broken, if they cool’d 
too faft; or.comprefs'd inward, if they long enough = ap 

| | oftne fs 
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Softnefs they had giventhem by Fufion. For the Air in the 
Bubble being exceedingly rarified andexpanded, whilft the Glafs 
is kept in the flame, and coming to coo] haftily when remov’d 
from thence, loofes upon refrigeration the Spring the heat had - 
given it, and fo, if the External Air cannot prefS.in taft enough 
through the too {lender Pipe, there will not get in Air enough to 
refift the Preffure of the Atmofphere, and therefore if this Pref> 
fure find the Babble yet fofe, it will prefs it a little inwards, and. 
either flateen itjor makeadimplein it, though the Orifice of the 
Pipe be left open. 


EXPERIMENT XI. 


sheming, that Mercury willin Tubes be raifed by Suttion no higher 
, then the weight of the Atmofphere is abletoimpellit wp. 


Is fufficently known, that the common opinion of Phitofos. 

_ phers, and efpecially ofthole which follovy U¢riftetle,has 
long been, and ft is, that the caufe of the Afcenfion of Water. 
upon Suction, and particularly in thofe Pumps, where the Water 
feems of its own accord to follow the rifting Sucker, is Natures. 
abhorrency of a¥scuum. Againft chisreceiv’d Opinion diversof- 
the Modern Philofophers have oppof'd themlelves. Buc as fome 


- of them were Vacws fs, andothers Plenifts, they have explicated 

the A(cenfion of Water in Sucking-pamps upon very different 

grounds; fo that many Ingenious men continue yer irrefoly'd ia: 

_thisnobleControverfie, -Wheretore though I have formerly 

made, and now renew a folemn Profeffion, that donot in chis 

Treatile intend to declare either for or againft the be- 23 

ing ofa Vacuums and though Ihave” elfewhere occafi- "7 ete Wremenn 
onally acknowledg’d my Self not to acquiefce fully ia. shor ‘ied of Mr. 
whac either the ancient or the modern Philofophers have Aaah Dialogue: 
taughs about the. adequate caule of Sugtion ; (ia.the “” = me 
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affigning of which, I think, I have fhown them to have been 
fomewhat deficient,) yet fince Ithink fome Experiments,of im- 
porcance to this Controverfie, may be better made by the help of 

our Engine, thanthey have been by any Inftrument I have yec 

heard of, I thall now adde the Tryals 1 made, to fhew both that 
whether there be or may bea Vacuum or not, there isno need to 

have recourfeto a fuga vacui to explicate Suction; and alfor thac 
whatever other Caules have by Gaffendus and Cartefius been in- 
genioufly propof'd to explicate Suction, it feems to depend clear- 

ly uponthe Weight of the Acmofphere, or in fome cafes upon 

the Spring of the Air; though I deny not, thac other Caales 

* may contribute co that Preffure of che Air, which! taketo be the 

grand andimmediate Agent inthefe Phenomena, =—_- 
Wetook a Brafs: Pipe bended like a Siphon , and.ficted at the: 
Seo Platethe Fie, DISBer end witha Scop-cock &c, as is delineated in the. 
the aad the An. Figure,(which Inftrument for brevities fake I often cal] an 
notations atthe clofe of E.xhaufting (or Sucking) Siphon, ) and to the flender end 
_(MisExperiment. of his we faftned with good Cement the upper end of a 
Cylindrical Pipe of Glafs, ofabout fifty inches long, and open ac _— 
both ends, and having the lower end open into a Glals of ft2gnant 
Quick: filver, whofe apper Superficies reache a pretty deal high- 
er than the immerft Orifice of the Glafs Cane, Thefe things 
being thus prepared, we cauf’d the Pump to be fet on work, 
whereby the Air being by degrees drawn out of the Exhaufting 
Siphon, and confequently of the Glafs-Cane that open’d into its - 
the ftagnant Mercury was, proportionably impell’d up into the 
Glafs-pipe, tll ic had attain’d to its dueheight, which exceeded 
not 30. inches, And theo, though there remaiodin the upper 
, part of the Pipe above 20 inches: unfill’d wich Quick filver, yer © 
_ we,could not by further pumping raife chat fluid Metal any 

higher. 7 Z 
By which ie feems manifeft enough, that whatever many Lear- 
ned men have taught, or others do yet believe about the-uolimi- 
ted power thac Nacure would exercife, to prevent what théy calf 
: | | a 
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a Vacuum yet this power has its bounds, and thofedependnot 


fo much upon the Exigency of chat Principle, which the School- 
men call.a fuga vacus,as uponthe fpecifick Gravity of the Liquor 
to be rais'd by Suction. For confirmation of which, we fubfti- 
tated in ftead of the ftagnant. Mercury a bafon of Water, and 
_ though inftead of the many Sucks we had fruitlefly imploy’d to 
raife the Quick-filver above the lately mentioned height, we 
now imploy’d but ove Exfuétion, (or lefs then a full one,} which 
did but in parc empty the Exhaufting Siphon: yet the Water up- © 
- on the opening of the Stop-cock was not onely impell’d to the | 
very top of theGlzfs-Cane, but likewife continued running for 
agood while through the Exhaufting Siphon, and thence fell up. 
on the plate of the Engines fothacic feem’d an odd {pe@acleto 
thofe that knew not che reafon of it, to fee the Water running 
very briskly ofits own accord as they imagined out of che fhorter 
leg of a Siphon; efpecially that leg being perhaps not above a. 
aquarter folongastheother. And here I muft noc omie this 
confiderable circumftance, that though fometimes in the Torricet- 
lian Experiment I have obferv'd the Mercury to ftand at thirty 
inches, and now and then above it, yet the height of the Mercury ' 
elevated in our Glafs.C ane appear’d not, when meafured, to reach 
fully 29, inches and a quarter, which I thought ic was not difficule 
to render areafon of,from the varying weight of che Atmo(pheres 
and accordingly confulting the Barofcope, (that, ftood in another 
room,) I found the Armofphere to be at that time fomewhat 
light, the Quick: filver in it being in height but 39. inches and an 
eighth, which probably would have been the Very height of the 
Quick-filver raif‘d by the Engine, if it had had time by fanding 
to free it felf from Bubbles. | | 

_ From whence we may conclude, that Suction will elevate lt- 
quors in Pumps no higher then the weight of the Atmofphere is 
_ableto raifechem, ftnce the clofenets requifite in the Pump of 
our Engine to be ftanch makes it very anlikely, chac by any ordi- 
nary Pampa more accurate — can be eftected. me 
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I have nothing to adde about the related Experiment. but this. 
ones that ic may afford us a notable confirmation of the argument 
we formerly propos’d againft them, chat afcrib’d the elevation. 
and fuftentation of the Quick-filver in the Torriceliian Experie 
ment to a certain rarified Air, which the more highly ic is rarified, 
the greater power it acquires to attract Quick.filver , and other 
contiguous Bodies; for in our Experiment though by continuing 
to pump we can rarifie or diftend more and more the Air inthe 
Exhaufting Siphon, yet we were not able to raife rhe Mercury a- 
bove 30 inches, (which exceeds not the height to which the At- 
thofphere is able to elevate it, )and this, though, the ftagnant Mer- 
cury being expofed to the free Air, itcannot be’ pretended (as in. 


fome other cafes ic may, though not fatisfactorily, be done) chac . 


the Mercary cannot be raifed higher, without offering violence to 
the body incumbent on the ftagnant Mercury: for in the Experi- 
ment we are confidering if Nature fhould raife the Quick- filver 
higher and higher in the Pipe, to fucceed in the room of .the Air 


‘ that is withdrawn, the formerly Seagnant Mercury, chac would © 


on this occafion be rais‘d, might be immediately fucceeded by che: 
free and undilated Air, forhat Nature would be put co offer vio- 
lence to the Quick-filver onely, which if fhe were {crupulous to. 
do, what ayl’d her to raife it (as fhe did in our Tryal) againft the 
inclinations of fo ponderous a body, to above.29. Incheshigh? — 


Annotation. 


7 : | 

Though the Exhanfting Siphon, mentioned at the beginning 
of this Experiment, may be eafily enough conceiv’d by an atten- 
tive infpectionof the Figure, yet becaufe I frequently make ufe- 
of it in Pneumatical Experiments, twill not be amifs to intimate 
here once for all thefe three particulars about i, xs Thar 
though the bending Pipe its felf may be tor fome ufes more con- 
veniently made of Glafs than of Metal, becanfethe Tran{parency 
ofthe former may iaable us.to difcover what paffes init; yet for 
: _ the 
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the moft part we choofe toimploy Pipes ofthe latter fort, be- — 
caufe the others are fo very fubjeét to break. 2, That tis conve- 
nient to make the Jonger leg of the Siphon a little larger at the 
bottom than thereft of the Pipe ufually needs to be, thatit may 
the more commodioufly admit the thank of a Stop-cock, which 
_ isto be very carefully inferred with Cement; by feafonably turn- 
ing and returning of which Stop-cock, the -paffage ( for the Air) 
between che Engine and the Veffel to be exhaufted is to be open- 
edandfhue, 3. Thacthough we fometimes content our felves 
to apply immediately che brafs Siphon its felfto the Engine, by 
faftning with Cement the external think of the Stop-cock to the 
Orifice of the lictle Pipe, through which the ExuGion of the Ait 
is made; yet the bended Pipe alone, if it be not almoft conftantly 
held, is fo apt to be loofend by the motion of the Engine, and the 
turning of the Scopcock, (which frequently occafions Leaks,and 
difturbs the Operation,) that for the moft part we make ufe of a | 
Siphon confifting of ¢ brafs Pipe, and Stop-cock, and a Glafs of see pate 
6,8,or 10 Iaches inheight, and of fome fuch fhape (for it need notte 
be the very fame) as that reprefented inthe Figure: for by this ei 
means, though the Exhautftion is becaufe of this additional Glafs, 
fomewhat longer in making, yet itis more fecurely and uninter- 
ruptedly carried on by reafon of the ftability, which the breadth 
of the lower Orifice of the Glafs gives to the whole Inftrument. 
Befides which, we have thefe other conveniences, that not onely 
the Siphon is hereby much lengthned, which in divers Tryals is 
very fits but alfo that we may commodioufly place in the Glaffie 
part of thiscompounded Syphon a Gage,whereby todifcern from 
zee = _ how rhuch the Air ts drawn out of the Veffel to be 
exnauited. ; 
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EXPERIMENT XII 


About the differing Heights whereto Liquors will be elevated by 
Suction, according to their feveral Specifick Gravities. 


]E: when I was making the foregoing Experiment, I had been 
able to procure a Pipe long enough, I had tried to what heighe 
I could raife Water by Suction, though I would have done it ra 
ther to fatisfie Orbers then my felf, who fcarce doubted, but that 
as Water is {bulk for bulk) about 14 times lighter than Quick. 
filver: fo it would have been rais’d by Suction to about four or 
five and thirty foot,- (whichis 14 times as high as we were able to 
elevate the Quick: filver,) andnohigher. But being aot furni- 
fhed for the Tryal I would have made, I thought fit to fubfticate 
another, which would carry the former Experiment fomewhat 


further, For whereas, in That, we fhew'd how high the Acmo- 


{phere was able by its whole Gravitation to raife Quick-filvers 
and whereas likewife that,which appears ia Monfieur Pa/chals Ex- 
periment, is, at what height the whole weight of the Acmofphere 
can fultain a Cylinder of Water: by the way thar I thought on, it 
would appear, (which hath not yet (chat I know of ) been hewn, ) 


- howa part of the Preffure of the Air woald 1a perpendicular Pipes 
raifenot onely: the two mentioned Liquors, but others alfoto 


Heights anfwerable to the degree of Preffure, and proportiona- 
ble co the fpecifick Gravities of the re{pective Liquors. | 

To make this Tryal the more clear and free from exceptions, 
I caus'd to.be made and inferted to the fhorter’ Leg of the above 
mentioned Exhaufting Siphon a fhort Pipes which branche ic felf 


equally to the right hand and the left, as the adjoyning Figure . 


declares. Ja whichcontrivance Iaim’d at thefe two convenien- 


ces: one that I might exhauft two Glafs-Canes at thefametime; — 
and the other, to prevent its being furmis’d chat the Engine was. 


notequally applied toboth the Glalses to be exhaufted. This 
additional 
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additional Brafs- pipe being carefully cemented into the Sackiag 
Syphon, we did to each of its two branches take care to have well 
- faftned with che fame Cement a Cylindrical Glafs of about 42 
Inches in length, (that being fomewhat near the height of our exe 
haufting Syphon above the floor,) the lower Orifice of one of 
thefe two Glafses being immerft in a vefle] of ftagnant Mercury, 
and that of the other ina veflel of Water, where care was taken by 
thofe I imploy’d, chat as the Tabes were chofen near ofa bignefs, 
(which yee was not neceffary;) fo the furfaces of the two different 
Liqaors fhould be near ofaheight. ‘Fhis being done, we began 
£0 pump warily and flowly, till che Water in one of the Pipes 
was elevated to about 42 inches, and then meafuring the height of 
the Quick- filver in the other Pipe above the furface of the Srag- 


nant Quick: filver, we found it to be almoft 3 Inches; fo that the’ 


Water was about 14 times as high as the Quick-filver. - And to 


profecuce the Experimenta little farther, we very warily let ina 


little Air tothe Exhaufting Syphon, and had the pleafure to {ee 
thetwo Liquors proportioaably defcend, till caraing the Stop- 


cock when the Water was about 14 inches high, we thereby kept: 
_ them from finking any lower, till we had meafured the height of 


the Quick filver, which we found to be about one inch. 


We tried alfo.che proportion of thefe two Liquors at other: 
heights, but could not eaftly meafure thé fo well as we did at thofe: 


newly mentioned; and therefore though there feem'd to be fome 
flight variation, yet we looke upon it but as what might be well 
imputed to the difficulcy of making {uch Experiments exactly; 
and this difpleas'd me notinthefe Tryals, that whereas it was ob- 
ferv’d, aad fomewhat wondred at, that the Quickefilver for the 
moft pare feem’d to be fomewhat (though but avery hicele) high- 
erthenthe proportion of 1 to 14 required, I hadlong before by 
particufar Tryals found, that though 14 and 1 bethe neareft of 
{mall sateger numbers that exprefs the proportion between the 
Specifick Gravities of Quickfilver and Water, yet the former of 
- thofe Fluids (or at leaft that which. [made my Tryals with) is noc 

- ? quite 
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quite fo heavy as this proportion fuppofes, though I fhall not 


here ftay to determine precifely the difference, having done it in 
another Tract, where the method I imployed in the inveftigation 
of itis alfo fec down. 

_ The above mentioned Experiment , made by the help of our 

Engine,as to Quick-filver and Water being confirmable by Try- 

als (to be by and by mentioned) madein other Liquoss, affords 
our Hypothefis two confiderable advantages above the vulgar do- 
Grine ofthe Schools , (for Idonot apply what follows to all 
the Pélenifts,) who afcribe the afcenfion of Liquors by Su- 
— toa Traction made ob fugam vacu?, as they are wont to 

peak. 

_ For firft itis manifeftly agreeable to our Dodtrine, that, fince 
the Air, according to It, is a Fluid that is not void of Weight, ic 
fhould raife thofe Liquors that are lighter, as Water, higher then 
thofe that are ponderous,as Quick-filver, and that anfwerably to 
the difparity of their Weights- And fecondly, there is norea- 
fon why, ifthe Air be withdrawn by Suction from Quick. filver 
and Water, there fhould be lefs left a vasuwm above the one then 


_. above the other, in cafe eicher of chem fucceed notin the placede- . 


ferted by the Air, and confequently when the Air is withdrawn 
out ef both the forementioned Glafs. pipes, ifthere would be no 
vacuum in cafe no liquor fhould fucceed it, why does Nature 
needlefly to prevent avacusns make the Water that is an heavy 
body afcead contrary to its own nature,according to which it tends 
towards the Center ofthe Earth? And if the fucceeding of ali- 
quor be neceffary to prevent a vacesn, how chance that Nature 
does not elevate the Quick- filver as well as the Water, efpecially 
fince tis manifeft by the foregoiag Experiment that theis able to 
raife that ponderous Liquor above 26 inches higher than the did 
in the Experiment we are now difcourfing of. 

Perhaps it would not be amifs to take notice, on this occafion, 


that among other applications of this Experiment it may be made — 


{omewhat afeful to eftimace the differing Gravicies of liquors,to 
: 7 | which 
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w purpofe I caus’d to be put under the bottom of the foremen- 
tionedGlafs pipes two veflels theone with frethwater,& che other 
with the like water impregnated with a good proportion of Sea- 
fale chat 1 had caus’d to be diflolv'din it, for want of Sea- water, 
which I wouldrather have imploy‘d. And I found, that when the 
fre(h water was rais’d to about 42 inches, the Saline folution had 
not fully reacht to 40. 

But though this difference were double to that which the pro- 
portion and Gravity betwixt evr Sea-water and frefh water would 
have required, yet to make the difparity more evident, andalfo 
becaufe I would be able the better to guefs atthe proportion of 
the diffolv’d Sale by making it as great as [ could, I caus’d an un- 
ufual Brine to be ntade, by fuffering Sea-falt to deliquate in the 
moift Air. And having applyed this Liquor and freih water to 
the two already mentioned Pipes, and proceeded after the former 
manner, we found that when the pure water was elevated to neat 
42 Inches, the liquor of Sea-fale wanted about 7. Inches and a 
quarter of that height; and when the water was made to fubfide 
to the middle of its Pipe,or thereabouts, the Saline liquor in the 
other Pipe was between 3 and 4 inches lower thenie. | 

[would havetryed the difference between thefe Liquors and 
Oyl, bucthe Coldnefs of the Weather was. unfavourable co fuch 
a Tryal: but to thew a far greater Di{parity then That would have 
done betwixt the height of Liquors of unequal Gravities, | took. 
fair Water, and a liquor made of the Salt of Pot-athes fuffered to 
ronin a Sellar per deliquinm , (this being one of the ponderoufeft 
Liquors I have prepar’d,) and having proceeded as inthe former 
Tryals, I found that when the common Water was about 42 
inches high, the newly méntion’d Solution wanted fomewhat of 
30 inches; and when the Water was made to (ubfide to the mide 
die of its Pipe,or thereabouts,the deliquated Liquor was between. 
6 and 7 iocheslowerthenic., | 

Ihadfome thoughts, whenrapplied my felf to make thefe 
Tryals, to examine how well we could by this new way — 

se -_ . ¢. 
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the Salenefs of che waters of feveral Seas, andthofealfo of Salt- 
{prings; and likewife whether, and (if any thing near) how far we 
might by this Method determine the proportion of the more fim- 
ple Liquors that may be mingled in compounded. ones, as in the 
mixture of Water and Wine, Vinegar and Water, &c. but being 
Not provided with Inftruments fit for fuch nice Tryals, and a mif- 
chance having impair’d the Glaffes lately mentioned before the 
laft Tryals were quiteended, and having foon after broken one 
ofthem, I laid afide thofe Thoughts. 


EXPERIMENT XIII, 
od 


About the Heights to which Water and Mercury may be rais'd, pro- 
pertiovably to their [pecifick Gravities, by the Spring of the Asr. 


[N profecution of che Parallel formerly begun, betwixt the Ef- 

fects of che Weight ofthe Atmofphere, and the Spring of in- 
cluded Air,we thought fit after the foregoing to make the followe 
ing Experiment. : | : 

We took a ftrong Glafs-bottle, capable to hold abovea Pine 
of Water, and having in the bottom of it lodg-d a convenient 
quantity of Mercury, we pour'd on it a greater quantity of Wa- 
ter, (becaufe this Liquor was co be impell’d up many timeshigh- 
er thanthe other, ) and having provided two flender Glafs: pipes, 
each open at both ends, we fo plac’d and faftned them, by means 
of the Cement wherewith we choak'd the upper part of the neck 
ofthe Bottle, that the fhorter of the Pipes had its lower Orifice 
immerft beneath the furface of the Quick: filver, and the longer 
- Pipe reacht not quite fo low as that Surface, and fo was immer ft 
buc inthe Water, by which contrivance we avoided the neceflity. 
of having two diftinet veflels for qur ewo ftagnant Liquors, which 
would have been inconvenient inregard of the flendernefs of the 
upper part of our Recewer, This done, we conveyed the Bortle 

: into 
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into a'ficly fhap’d Receiver, (formerly defcrib’d ‘at the firft Expe- 
riment, ) and having begurrto pump out the Air, we took notice 
to what heights the Quick-filver and Water were impell’d up ia 
their re{pective Tubes, on which we had before made marks from 
iach co inch with hard Wax, (thac they might not be remov’d by 
wet orrubbing,) andweobferv’d, that when the Qaickfilver 
was impell’d up totwo inches, the Water was rais’d to about 
eight and twenty, and when the Quick: filver was about one inch 
high, che Water was about fourteen. I fay, about, partly be- 
caufe fome allowances moft be made for the finking of the Super- 
ficies of the Scagnant Quickfilver, and the greater fubfidence of 
that of the ftagnant Water, by reafon ofthe Liquors impell’din- — 


to the two Pipes ; -partly becaufe that the breadth of the Mark 


of wax was confiderable, when the Quick-filver was but about. an 
inch high , and fo made icdifficuleto difcern the ex2@ height of 
the Metal, when the water was fallen down to fourteen inches: ef- 
pecially in regard that the Quick-filver never afcending fo high 
as the neck of che Bottle, (which the water left far beneath it,) 
the thicknefs of the Receiver, and that of fo ftrong a Bottle made. 
it difficule todifcern fo clearly the ftation of the Quick: filver asI 
could have wifhed. 


EXPERIMENT XIV, 


About the Heights an{werable to their re(pective Gravittes to which 


Mercury and Water will (ubfide, upon the withdrawing of the 
* Spring of the Aire : 


Fo the furcher illultration ofthe Doctrine propos’d in the laft 
and fome of the foregding Experiments, aboat the railing 
and {uftentation of Liquors in Pipes by the Preflure of the Air; I 
thought it not unfit to make the following Tryal, though it were 
eafie to forelee in this peculiar Experiment a pecaliar difficuley. 
G We 
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Wecaus'd then tobe convey’d into a fitly fhap’d Receiver two- 
Pipes of Glafs very uneven in length ,* but each of them [eal’d at 
one end, the fhorter Tube was fill’d wich Mercury, and inverted 
’ jntoa {mall Glafs Jarr, wherein afufficient quantity of that Liquor 
had been before lodg’d: the longer Pipe was fill’d with common 
Water, and inverted into alarger Glafs,wherein likewife afit pro- 
portion of the fame Liquor had been put. 

Then the Receiver being clofely cemented on to the Engine, 
the Ais was pump’d our fora pretty while before che Mercury 
began to fubfide;, byt when it was fo far withdrawn, that its Pre(- 
fare was no longer able to keep up a Mercurial Cylioder of thae: 
height, that I:quid Metal began to fink, che Water in the other 
- ‘Tube, though this were three cimes as long, {till retaining its full 

height. But when the Quick: filver was failen fo low, as to be 
but between three & four inches above the furface of cheScagnant 
Quick. filver, the Water alfo began co fubfide, bur fooner then: 
according to the laws of meer Staticks it ought to have done, be= 
caufe many Aerial Particles emerging from the body of the Wa- 
ter to the upper part of the Glafs , did by their Spriag concurr 
with the Gravity of the water to deprefs this Liquor. And fo 
‘when the Quick: filver was three inches above che ftagnant Mere 
cury, the water io the other Pipe was fallen divers inches beneath 
| 42,andfeveral inches beneath 28 when the Mercury had fubfided- 
aninchlower. But this being no more then was to be expected, - 
after we had cauf'd the Pamping to bea While continued, to free 
the water the better from the latitane Air, we let in the external 
Air, and having thereby impell’d ap again both the Liquors into. 
their Pipes, and remov'd the Receiver we took out thofe Pipes, 
and inverting each of them again ctolet out the Air, (foreven - 
that wich held the Quick- filver had got a {mall Bubble, though 
inconfiderable in comparifon of the Air that had got up ont of the 
Water,). we fill'd each of them with a little of the reftagnane 
Liquor belonging to it, and inverting each Tube once more inta- 
its proper liquor, we repeated the Experiment, and foundit, asic — 
7 | ae | 7 feem’d,. 
J) 
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feem’d, to require more pumping then before to make the Li- 
- quors begin to fubfide, fothat when the Mercury was fallen to 
three inches, or two, or one, the water fubfided fo near to the 
heights of 42, 28, or 14 inches, that we fawno fafficient caufeto — 
hinder-us from fuppofing, that che litle differences chat appear'd 
between the feveral heights of the Quick-filver, and fourteen 
times as great heights of the Water (which fell fomewhat lower 
than its proportionin Gravity required) proceeded from fome A- 
erial Corpufcles yet remaining, ia {pite of all we had done, inthe 
water, and by their Spring, chough but faint, when once they had 
emerg’d to the apper part ofthe Glafs, forthering a little the de- 
preffion of it: not now to mention leffer Circumftances, particus 
larly, thae the furface of the ftagnant Water did not inconfidera- 
bly rife by the acceffion of the Water lately in the Pipe; wheree 
by the Cylinder of water, rais’d above that furface, became by fo 
much the fhorrer. However Your Lorcfhip may, if Youthink 
fir, caufe the Experiment to be reiterated, which I could not fo 
well do, by reafon of a mifchance that befell che Receiver. 


EXPERIMENT XV. _ 


Abont the greateft height to which Water can be rais’d-by Alttra- 
- 2 éFion or Sucking Pamps: 


G Ince the making and the writing of the foregoing Experiments, 
having met with 28 opportunity to borrow a place fome- 
what convenient to make a Tryal to what height Water may be 
rais'd by Pumping; I thought not fitto neglect it.. For though 
both by the confideration of our Hypothefis, to whofe truth fo 
many Phenomena bear witnels; and though particulatly by the 
“Confequences deduceable trom the three laft recited Experiments 
I were kept from doubting what the event would be,; et I thoughe 
ie worth while to make the — 7 | ; 
2 - | 
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1 know what is faid tohave been the Complaint of fome 
Pamp-makers- But I confefs the Phenomenon, ‘twas grounded 
on, feem’d not to me to be certainly enough deliver'd by a Wris 
ter or cwo, that mention what they complain’d of; and cheirob.s 
fervation feems not to have been made determinately or caretully 
enough for amatter of thismoment. Since that which they com- 
plain offeems to have been in general, thac theycould not by 
pumping raife Water co what height they pleafe, as the common 
Opinionof Philofophers about Natures fuga vacgs made them 
expect they might. And ic may well have happen’d, that as 
they endeavoured onely to raife ie to the height their occ:fions 
required, fo all that their DHfappoinement manifefted , was, that 
they could not raife ie to that particular height: which did not de-. 
termine, whether if the Pump had been a Foot or a Yard fhorter, 


, the Water would then hive beerelevated to the upper pare of ie 


orno: but that which I chiefly confider is, that thefe being but 


-Tradefmen, that did not work according to the DiGates of, or 


with defiga to fatisfie, a Philofophical Curiofity, we may juftly - 
fufpedt, that their Pumps were not fulliciencly ftanch, nor the'O- 
peration Critically enough perform’d and taken notice of. 
Wherefore, part/y becaufe a Tryal of fuch moment feem'd not 
to have yet been duely made-by anys and part/y becaufe the vae 


‘rying. weight of the Atmofphere was not (that appears) known, 


nor (coniequently) taken into confideration by the ingenious 
Monfieur P4/chal in his famous Experimene, which yet is but a- 
nalogousto this; agd partly becaufe fome very Late as well as 
Learned Writers haye not acquiefc’'d inhis Experiment, but de 
achere to the old Doctrine of the Schools, which would have 
Water raifeable in Pumps to any height, 0b fxgam vacui, (as they 
{peak,) I choughte fitto make the beft thife I could to make the 
Tryal, of which I now proceed to give Your Lordfhip an Acs 
count. 
The place I borrowed for this purpofe was a flat Roof aboue 
3°foot high from the ground, and with Railgs along the edges 
. | . of 


Touching the fpring and weight ofthe Ain, = 43 


ofit. The Tube we madeule of thould have been of Glafs, if 
we could have procured one long and {trong enough, Bat that 
being exceeding difficult, efpecially for me, who was not near a 
Glafs-houfe, we were fainto caufe a Tin-manto make feveral 
Pipes of above aninch bore, (for of a great length ‘twas alleadg’d 
they could not be made flenderer,) and as long as he could, of 
Tin or Laton, as they call hia Plates of fron Tinn’d over; and 
_ thefe being very carefully [oder’d together made up one Pipe, of 
about one or two and thirty foot long, which being tiedto a Pole 
we tried with Water whether it were ftanch, and by the effluxi- 
ons of that Liquor finding where the Leaks were, we caus’d them 
to be ftopt with Soder, and then for greater fecurity the whole 
Pipe, efpecially at the Commiflures, was diligently cafd over 
with our clofe black Cement, upon which Plaifter of Paris was 
Ntrewed to keep it from fticking to their hands or cloaths chce 
fhould manage the Pipe. Atthe upper pare of which was'very 
carefully faftned with the like Cement a. ftrong Pipe of Glafs, 
of between 2 and 3 foot inlength, that we might fee what fhould 
happen atthetop ofthe water- And to the upper part of this 
Pipe was (with Cement, and by the means of a fhore ‘elbow of 
Tio) very clofely faftned another Pipe of the fame Metal, conft- 
{ting of two pieces, making a right Angle with one another, 
whereof the upper part was parallel tothe Horizon, and the o- 
ther, which was parallel to the Glafs-pipe, reacht down tothe 
gine, which was plac'd on the flac Roof, and was to be with 
good Cement follicitoufly faftned to the lower end of this defcen- 
_ding part of the Pipe, whofe Horizontal leg was fupported by 
a piece of Wood, nail’d to the above mentioned Rails; as the 
Tube alfo was kept from overmuch fhaking by a board, (faften’d 
tothe fameRails,) and having adeep Notch cut init, forthe 
Tube to be infetted into, | 


This Apparatus being made, .and the whole Tube with its Pole 5 | 


) 
erected along the Wall, and faftaed with ftrings and other Fie 


helps ,.and the defcending Pipe. being carefully cemented on‘ 
OES 3 to. 
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tothe Engine, there was plac’d under the bottom of the long 
Tube aconvenient veflel, whereinto fo much Water was poured, 
as reach’d a great way above the orifice of the Pipe, and one was 
appointed to ftand by to pourin more as need fhouldrequire,thac 
the veflel might be ftill kept competently full. | 
After all chis the Pump was fet on work, but when the water 
had been raifed toa great height, and confequently had a great 
Preffure againft the fides of the Tube, a {mall Leak or two was 
either dif{covered or made, which without moving the Tube we 
caus’d to be well ftopr, by one that was fent up a Ladder to apply 
ftore of Cement where it twas requifite. me 
Wherefore at length we were able after a pretty number of _ 
Exudtions, to raile the Water to the middle of the Glafs-pipe a- — 
bove mentioned, but not without great {tore of bubbles, (made 
by the Air formerly conceal’d in the pores of the water, and now 
emergiag,) which for a pretty while kept a kind of Foam upoa 
the furface of it, (frefth ones continually fucceeding thofe that 
broke.) And finding the Engine and Tubeas ftanch as could be 
well expected, I rhoughe it a fit feafon to trie what was the ucmoft 
height towhich Water could by Suction be elevated; and there- 
fore though the Pump feem’d to have. been: plyed enough alrea- 
dy, yet for farther facisfa&tion, when the Water was withio few 
inches of the top of the Glafs, I caus'd 20 Exactions more co be 
nimbly made, to be fure that the water fhould beraifed as high 
as by our Pumpit could be poflibly. . And haviag taken notice 
where the Surtace refted, and caus'd a piece of Cement to be {tuck 
near it, (for we could northen come to reach it exatly,) and.de- 
{cending to the Ground where the ftagnane water ftood, we 
caus’d a {tring to belet down, witha weight hanging at che end 
of ic, which we applied to a mark, that had been purpofely made — 
at that part of the (Mecalline) Tube, which the faperficies of the 
_ ftagnant water had refted at, when the water was elevated to its 
fullheight: and the other end of the ftring being, by him that lec 
it down, applied co that part of the Glafs.as near ashe could guefs, 
: | _ where 
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where the upper part of the Water reachr, the Weight was pull’d 


up; aod the lengch of the ftring, and (confequently) the height - | : 
of the Cylinder of Water was meafur’d, which amounted to 33. 


foor, and about 6 inches. Which done, Ireturn’d to my lodg- 
ing, which was not far off, co look upon the Barofcope, to be in- 


formed of the prefent weight of the Atmofphere, which I tounY 


to be bute moderate, the Quick-filver ftanding at 29 inches,and be- 
tween 2 and3 eightsofaninch. This being taken notice of, it 
was not difficult to compare the faccefs of the Experiment with 
our Hypothefis. For it we fuppofe the moft received proportion 


in bulk between Cylinders of Quickefilver andof Water of the | 


fame weight, namely that of 1 t014, the heithe of the water 
ought to have been 34 foot and about two inches, which is about 
8 inches greater than wefoundit. But then Your Lordthip may 
be pleafedtoremembes, that I formerly noted (beforeever I 
made this Experiment) that I did not allow the proportion be- 
twixt Mercury and Water (at leaft fuch water. as I made my 
_ 'Tryals with) to be altogether fo great, and though in ordinary 

Experiments we may with very litle inconvenience make ufe of 


that proportion to avoid fractions, yet in fo tall a Cylinder of | 


Water as ours was, the difference istoo confiderable to be neg- 
lected. If therefore in ftead of making an Inch of Quick-filver 
— equivalenc to 14 inches of Water, .we abate but a quarter of an. 
inch, which is buta 56 pare ofthe height of the Water, thisa- 
batement being repeated 29 times anda quarter, will amount to 
7 inches, and above a quarter, which added to the former height 
of the Water, namely 33 Foot and 6 inches,will make up 34 foor 
- andaboveaninch; fochatche difference between the height of 
the Mercury fuftain’d by the weight of the Atmofphere in the 


Barofcope, and that of the Water rais’d and fuftain’d by the Prefs 


fure of the fame Atmofphere in the long Tabedid not appear to 
differ more than an Inch or two from the proportion they ought 


to have had, accordimg to the difference of their {pecifick Gravi- 


ties Aad though in our Experiment the difference had been: - 
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greater , provided it exceeded not 8 or 10 Inches , it would 
not have been ftrange: partly, becaufe of the difficulty of mea- 
{uring all things fo exactly in fuch an Experiment, part/y 
becaufe as Waters are not all of the fame weight , foa lit- 
tle difparity of ic in folong a Cylinder may be confiderable, . 
and partly (and perhaps chiefly) becaufe the Air flying out of the 
bubbles, that rofe out of fo great a quantity of water, and break- 
ing at the cop of it, and fonear that of the Tube, might by its 
Spring (chough buc very weak) affifting the weight of fo much 
water, fomewhat (though not much) hinder the stmof elevation 
’ ofthat Liquor. Butour Experiment did not make it needful 
for me to infifton thefe confiderations , and the inconfiderable 
d:fterence that was betwixt the height of thé water we found, and 
chat which might have been wifh’d, did rather countenance then 
’ at all distavour the thing to be made out by-our Experiment, fince 
by no Pumping we could raife the Water qaéte fohigh (though 
I confefs it wanted but very little) as the weight of the Ar- 
mo(phere was able to keep up a Cylinder of Mercury pfoportio- 
nable to itin height, and equivalent in weight: and yer I pre- 
fume, Your Lordfhip will eaftly grant, chat there was at leaft ‘as 
much careufedin this Experiment, to keep the things imploy’d 
about it tight, as has been wont to be ufed by Tradefmen in their 
Pumps, where tis not fo eafie either to prevent a little infinuation 
ofthe Air, or todifcermit. = ; 

Tis not that I am fure, that even all our care would have kepe 
the water for any long time at its full height; buc, chat che Air 
was fufficiently exhaufted for our purpofe, when we determin’d 
the height ofthe water, I was induc’d to conclude by thefe Cir- 

¢ cumftances, : : 

1. Aswell the conftruction of the Engine, as the many (fore 
merly related) Experiments, that have been fuccefsfully tryed 
with it, fhew that tis not like it fhould be inferiour in clafenefs to 
the great W ater- Pumps, made by ordinary Tradefmen: and par- | 
| "ticularly 
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ticalarly the XI. Experiment foregoing, manifefts, that by this 
Pomp Quick: filver was rais’d to as great a height, as the Atmo- 
{phereis ableco fuppore in the Torricellian Experiment. 

2.. The ftanchnefs of the Pipe appear’d by the Diminution (as 
to number) of Bubbles, chat appear’d at the top of the Water, - 
and by their fize too, for when there was 4 leak, (though but fo 
very fmall, that the water could not get outat it in the Tube, ) 
ic might ufually be taken notice of by the attentive ear of him 
that ftood to watch upon the Ladder, erected by the fide of the 
Tube; andthe Air that got in, did eafily difcover it felf to the 
Eye by large Bubbles, manifeftly differing trom thofe that came 
from the Aerial particles belonging to the waters and if the leak 
were not fo very fmall, ehe Air that got in would fuddenly life — 
- up the water above it, and perhaps fill with it the defcending 
Pipe. | | 
. Though there had been fome imperceptible Leak, yet chat 
would not have hindred the fuccefs of the Experiment for che 
main, For inleaks that have been but {mall, though manifeft 
enough, we have often,by caufing the Pamp to be ply’d lefs nim- 
_bly then it now was, been able to profecute our Tryalss becaufe 
the Pump carried off {till more Airthan could get inataleak thac 
was no greater, - ; 

4- Andtharlitle orno (intruding) Air was left inthe upper 
part of.our Tube, was evident by thofe marks, whereby it was ea- 
fie for them that are well acquainted with the Pump, to eftimate 
what Air is lefc ia the veffel it fhoutd exhauft, and particularly to- 
wards the end of our operation 1 obferv’d, that when the Sucker 
was depreft, there came out of the Water that cover’d the Pump, 
fo very few bubbles, that they might be imputed to the Air af- 
forded by the Bubbles, {pringing trom the water in the Tube; 
whereasit any adventitious Air-had got into that Cylinder of 
ate it. would have appear’d in the water that cover’d the 

ump. . 
5- Laftly, ic were very Rrange,that if the water tas bat cafu- 
. ally 
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ally hindred by fome Leak from afcending any higher, it fhould 
be fo eafy to raife it to che very number of feet that our Hypothe- 
"fis requires, and yet we fhould be unable by obftinate Pumping te 
raife ic one foot higher. - 7 
Note, t. as foon as we had made our Experiment,and thereby 
. found, chat what was requifice to it was inorder; I fentto give 


notice of it to D' Wvads,and D' Wren, as Perfons whofe curiofity- 


‘makes them as well delighted with fuch Tryals, as their deep 
knowledg makes Them moft competent Judges of them. But 
before They could be found, and come, it being grown [omewhat 
late and windy, I that was not very well, and had tired my felf 
with going up and down, couldnot ftay with them folongas I 
intended, but leaving the reft of the Repeated Experimentto be 
fhewn them by 7. M. (who had been very induftrious in fitting 
and erecting the Tube) they andtheir Learned friend (whom they 


brought with them) Doétor Millington , toldme a while after, . 


that they alfo had found the greareft height, to which they could 
raife the water, to be 33 foot and an half. 7 
2. When the Water began firftco appear in the Glafs, che 


Bubbles would be, as [ had foretold,.exceeding numerous; fo as | 


to make a froath of near afoot high, if the wacer were newly 
brought, and had never been rais’d in the Tube before. But if 
the Pumping were long continued, the number and height ( or at. 
leaft one of the two) ofthe Aggregate of Bubbles, would (as 
there remain’d fewer and tewer Aerial particles in the water)be lef- 
ferand lefler; bue their emerging did never that I remember 
wholly ceafe. 
3. + Ac the beginning alfo there would appear great vibrations 
of the water in the upper part of the Tube; therifing and the fal- 
ling amounting fometimes toa foot, or near halfa yard: but thefe 


grew leffer and lefler, as thofe of the Quickfilver in the 7 orricele 


lian Experiment ufe to do. | 
4. One may ufe an ordinary Pail coholdthe ftagnant waters 
but we rather imploy’d a veffel of Earth made (for another pur- 


pofe-” 
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-pofe) fomewhat flender, and ef a Cylindrical fhape, becaufe ina 
narrow veffel tis more eafie to guefs by the rifing and falling of 
the Liquor, how the Pump is ply’d, and to perceive even f{maller 
Leaks. . 

5- Imoft not forget to take notice, that though che newly 
nam’d Gentlemencameto me (when they had feen the Experi- 
- mene tryed) within lefs than an hour after the time I had look’d 
vpon the Barofcope,and ob/erv’d the Quick: filver to ftand fome.. 
what beneath 29 inches, and 3 eights, yet when prefently upon 
their return I confulted the fame inftrument again, the Mercary ~ 
appear’d to be fenfibly rifen, being fomewhat (though but very 
litle) above 9 and 20 inches, and 3 eights, and 5 or 6 hours ate 
~ ter (at bed-time) I found it to be yet more confiderably rifen. 
Which may keep Your Lordfhip from wondring at what I inti- 
mated a little above, touching Monfieur Pafchal’s Experiment, as 
well astouching the difappointment of the Pump-makers en- 
deavours. For tisnotonely poffible, that (as I have elfewhere 
noted) Water may beraifed inthe fame Pump (though we fupe 
pofe ic ftill equally ftanch/ higher at one time than ac another: but 
*rwas Contingent, that, in Montfieur, Pafchal's noble attempt to 
imitate the Zorrécelizan Experiment with Water in ftead of | 
Quick- filver, the proportion becwixe the heights of thofe two 
Liquors in their re(pective Tubes an{wer’d fo well to their (peci- 
fick Gravities, For, the varying weight of the Atmofphere be- 
-ingnot then (that appears) known, or confequently taken into 
confideration; if Monfieur Pafchal, having tryed the Torricellian 
Experiment, when the Air was for inftance very heavy, had tryed 
his own Experiment,when the Atmofphere had been as light as | 
have often enough obferv’d it to be, he might have found his 
Cylinder of Water to have been half 2 Yard or two foot shorter 
than the formerly meafyr'd height of che Quick: filver would have 
required. : 

_ [have now no more to adde about this ¥5'* Experiment, but 
that ic may ferve for-afudicient confirmation of what I note ina- 
/ a H 2 | nother 
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nother Treatile, againft thole Hydraulical & Pneumatical Wrie 
ters, who pretend toceach wayes of making Water pafs by infles 
ted Pipes,and by the help of Suction, from one fide of a Moun- 
tainto the other, bethe Mountain never fo bigh. For, if the . 
Water be to afcend as ’twere fpontaneoufly above 35 or 36 foor, 
_ aSucking Pump will not ordinarily, at leaft here in England, be 
_ able toratfe it. 
- And now I fpeak of Mountains, it will not be alrogether im- 
pertinent to add, thacif ic had not been for unfeafonable weather, 
Thad thoughe ficto make the foregoing 12° Experiment (ot e- 
levating Mercury by Suction) to betryed at the top of an Hill, 
not far from che place Ichen was at. For by what has been al- ~ 
ready delivered, it appears, that we might have eftimated the 
height, to which the Water may be there elevated by Suction, 
without repeating the Experiment with a thirty five foot Fube, 
(which we could not hope for conveniency to do,) by the utmoft 
height to which our Engine could have rais’d Mercury: and ic 
may be of ome ufe to be able from Experiments to make fome 
eftimate (for ic can {carce be an accurate one) how much it may be 
- expected, thac Pamps fhall (¢aterss paribus) loofe of their power 
of elevating Water by Suction, by being imploy’d at the top of 
- an Hill, inftead of being fo at the bottom, or onaPlain, Re- 
membring always what I lately intimated, chat even in the fame 
place Liquors will be brought to afcend by Suction to a greater 
or Jefs height ac one time than another, according to the varying 
Gravity of the Atmofphere- 


| EXPERIMENT XVI 


About the bending of 4Springy Body in the Exhausted. 
7 Receiver. - & | 

He-caufe of the Motion of Refticution in Bodies, and confes 
* quently of chat which makes.fome of them Springy., which 
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far the greater pare of them arenot, has been ingenioufly attemp- 
ted by fome Modern Corpulcularians, and efpecially Cartefianss 
. but fince divers Learned and Judicious men do ftill look upon 
the caufe of Elafticity, as a thing that needs to be yet farther en- 
quiredintos and becaufe f am not my felffo well fatisfied as to 
blame their Curiofity, [held it not unfic to examine by the help 
-of our Engine their Conjecture, who imagine that the Air may 


havea great ftroak inthe making of bodies Springy; and this I s 1, sre 
therather did , becaufe I had elfwhere fhewn, chat there is n0 about the bis 
need to affert, thatin all Bodies, that have it, the Elaftical power ry of E: 


flows immediately fromthe Form, but that in divers of chem it 
depends upon the Mechanical ftruture of the Body. 

Tomake fome Tryal theretore, whether the Air have any 
great Intereft in the Motion of Refticution, we took a piece of 
Whalebone of a convenient bignefs and length, and having fa- 
ften’d one end of it in a hole made: ina thick and heavy Trencher, 
to bc placed on the Plate of the Engine , we tyed to the other 
enda Weight, whereby the Whalebone was moderately bent, 
the weight reaching down fo near toa Body plac’d in a level pofi- 
tion onder it, that ifthe Spring were bur a little weaken'’d, the 
weight muft either lean upon, or at leaft.touch the Horizontal 
~ plain: or if on the other fide the Spring fhould grow fenfibly 
ftronger, it might be eafily perceiv’d by the diftance of the 
weighe, which was fo near the plain, that a Jitle increafe of it muft 
be vifible. | : 

This done, we convey’d thefe things into the Receiver, and 
order’d thofe that pump’d to fhake it aslicle as they could, thac 
the weight might nos knock again{t the Body chat lay onder.tt, or 
fo (hake it, as cohinder us trom difcerning whecher.or no it were 
deprefs’d by the bare withdrawing of the Air. 

Aad when the Air had been well pump’d out, I watcht atten- 
— tively: whether any notable Change in the diftance of the weight 
from the almoft contiguous plaia would be procucd uponits 
being Jetin.again: for the weight was. then atreft, and the return- 

Ing, 
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ing Air fowing in much more f{peedily than it could before be 
drawn out, [thought this che likelieft time to difcover whether 
the abfence of the Airhad fenfibly altered the Spring of the 
Whalebone. But though the Experiment were made more 
- than once, I could fatishiemy felf onely in this,that the depreffion 
or elevation of the Weight, thac was dueto the true and meer 
change of the Spring, was not very confiderable, finceI did noc 
think my felffure, that! perceiv’d any ac all: for though it be 
true, thac fometimes, when the Receiver was well exhaufted, che 
Weight feem’d to bea little depreft, yee That I choughte was ve- 
_rylicle, if any thing more than what might be alcrib’d co the abe. 
fence of the Air,not confider’d as a Body that had any thing to do 
_- diedtly with the Spring, bac as a Body that had fomecthough bue 
alitle) Weight; upon which account ic made the medion, wherein 
the Experiment was tried, contribute tofupport the Weight chat 
bent the Spring, which Weight, when the Air was abfent, muft 
(being now ina lighter sseadsum have its Gravitation increas’d by 
as much weight, as aquantity of the exhaufted Air, equal to ic 
in bulk, couldamountto. But this Experiment being tried on- 
ly with VVhalebone, and ina Receiver not very Great, may de- 
ferve co be further tryed io taller Glaffes, with Springs of other 
kinds, and by the motions of a VVatch, and other more artifici- 
al Contrivaaces. 


EXPERIMENT XVIL 


About the making of Mercurial, and other Gages, whereby toe- 
fiimate howthe Recetver ws exhaufted. 


Beau the Air being invifible, it is not always eafieto know 
whether it be fufficiently pamp’d ouc of the Receiver that 

was to be exhaufted; we thought it would be very convenient 
to have fome Inftrument within the Receiver , that might — 
. or 


“~ 
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fora Gage, or Standard, whereby to judge whether ornoie were 
fafficiencly exhaufted. 7 ; % 

To this purpofo divers Fxpedients were thought on, and fome 
of chem putin practifes which, though not equally commodioas, . 
may yet all ofthem be ulefully imploy’d, one onthis occafion, 
and another on that. | _ 

The Firft (if 1 miftemember not) that I propof’d, was a Blad- 
der, (which may be greater or lefs, according to the Size of the 
Veffel it is to ferve for) to be very ftrongly tied ae theneck, after. 
having had onely fo much Air left in the folds of it, as may ferve 
to blow up the Bladder toits full dimenfions, when the Receiver 
isvery well exhaufted, andnot before. But though Your Lord- 
fhip will hereafter find that I yet make ule of fmall Bladders on 
certain occafions, in which they are peculiarly convenient, yet in 
many cafes they do, whenthe Glaffes are well exhaufted, take up 
too much room in them, and hinder the Objet, included inthe 
Receiver, from being obferv'd from all the fides of it. 

Another fort of Gage was made with Quick: filver, pour’d into: 
avery {hort Pipe, which was afterwards inverted into a litle Glafs 
of ftagnant Quick: filver, according.to the manner of the Torrt- 
celian Experiment. For this Pipe being but avery few inches 
Jong, the Mercury init would not begin to defcend, tillavery 
Great proportion of Air wis pump'd out of the Receiver;becaule | 
tillthen, the Spring of the remaining Air would be ftrong e 
nough to be able to keep up fo fhort a Cylinder of Mercury. And 
this kindof Gage isno badone. But becaufe, toomic fomeo- 
ther litle inconveniences, ic cannot eafily be fufpended, (which in 
divers Experiments ‘tis fic che Gage fhould be,) and the Mercury 
in itis apt tobe too much fhaken by the motion ofthe Engine, - 
there was another kind of Gage by fome Ingenious man {who e- 
ver hewere) fubfticuted in its place, confifting ofakind of Si- ~ 


_ phon, whofe thorter leg hath belonging to it a Jarge Bubble of — 


Gla(s, moft commonly made ufe of at an Illuftrious, meeting of 
virtuofi, where Your Lordfhip having feenit, I shall not need to 
defcribe it m ore particularly. | Buc. 
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But none of the Gages I had formerly us’d, nor even this laft, 
having the conveniences that fome of my Experiments require s 
I was fain to devife another, which is That I moft make ufe of, as" 
having advantages , fome or other of which each of the Gages al- 
ready mentioned wants; for even that with Spirit of Wine, not 


_ tomention leffer difadvantages, hath a Bubble too Great toler it 


be ufeful in veflels fo flender, as for fome purpofes I divers times 
imploys and this fhore Cylinder of fo light a Liquor as fpirit of 
Wine, makes the fubfidence of the Liquor be indeed a good fign 
that the Receiver is well exhaufted, bar gives us nat an account 
what Quantity of Air may bein the Receiver, ‘till it be arriv’d 
at chat great meafure of Rarefaction; andthe fame Liquor,being 
upon avery {mall leak (fuch as would not be prejudicialto many 
Experiments) impell'd up to the top of the Gage, we cannot af- 
terwards by this Inftrument take any meafure of the Air that gets 
in atthe Leak. But oowthere are divers Experiments where I 
defire to feethe Phenomena that will happen, not onely (or per- 
haps not at all) uponthe uttermoft Exhauftion ofthe Air, but 
when the Preffure of it is withdrawn co fuch or fuch a meafure, and 


— alfo when the Air is gradually readmitted. 


See plate 
the 
Figure 
the 


To make the Gage we are {peaking of, take a very lender and 


Cylindrical Pipe of Glafs, of 6, 8, 10, or more Inches in length, 


and not fo big as a Goofe-quill, (but fuch as we imploy for the 
Stems of feal’d Weather: Glaffes,) and having at the flame ota 
Lamp melted it, but‘not too near the middle, to make of it- by 
bending it a Siphon, whofe two Legs are to be not onely parallel 
to one another, but as litle diftane any where from one another as 
conveniently may be- In one (which is ufually the longer) of 
thele Legs, there is to be left at thetop, either haltaninch, ora © 
whole inch, or more or lefs thgneither, (according to the length 
of the Gige, or the {copeof the Experimenter) of Air in its natu- 
ral {tate, neither rarefied,nor condens’d; the reft of the longer leg , 
andas great a part of the fhorter as fhall be thought fic, being to 
be fill’d with Quick-filver, This done, there may be Marks 
: plac’ 
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plac’d at the outfide of the longer (or fealed)leg, whereby to mea- 
{ure the Expanfion of the Air included in the fame leg, and thefe 
marks may be either licle Glafs Knubs, about the bignefs of Pins 
heads, faften'd by the help ofa Lamp ac certain diftances to the 
longer leg of the Siphon, or elfe the divifions of an Inch mace 
onaliftof Paper, and pafted oneither to the Siphon jt felf, orto 
the flender Frame, which on fome occafions we faften the Gage - 
to, 

This Inftrument being convey'd into3 Receiver, (which for 
expedition fake we choofe as fmall as will ferve thecurn,) the Air 
is tobe very diligently pump'd out, and then notice is to be ta- 
ken to what part of the Gage the Mercury is depreft, that we 
may know, when we fhall afterwards fee che Mercury driven fo 
far, that che Receiver, the Gage is plac’din, is well exhsaufted. 
And if it be much defired to know more sccurately (for one may 
arrive pretcy near the truth by Guefs) what {tations of the Mer- 
-cury in the Gage are anfwerable to the degrees of the Rarefa@ion 
of the Air in the Receiver; that may be compaffed either by 
Calculation, (which is not foeafie,and fuppoles fome Hypothe/es,) 
or (though not without fometrouble) by letting in the water as 
often as.is neceflary, into a Receiver, whofe intire capacity is fir ft 
meafured, andin wh!ch there may be Marks made to fhew whea 
the water to be Jet in thall fill.a fourch part, or half, or three 
quarters &c. of the Cavity. For if (forinftance) when the Quick- 
filver inthe Gage is depreft to {uch a Mark, you letinthe water, 
_ and that Liquor appearsco fill a fourth part of the Receiver, you 
may conclude, that about a 4‘* part of che Air was pump’d our, 
or that a 4‘ part of the Spring , chat che whole incladed Air had, 
was loft by the Exhauftion, when the Quick filver in the Gage 
wasat the Mark above mentioned; & if the admitted water do con- 
fiderably either fall fhort of, or-exceed the quantity youexpe- 
cted, you may the nexe time Jet inthe water either after the Mer- 
~ cury hasalicle paft the former Mark,- or a litle before it‘is arriv’d — 
atic. And when once you have - wey obtain’d one pretty 

| | | I. | . long 
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Jong and accurate Gage, you will not need to take fo much pains 
to make others, {ince you may divide them by the help of that 
one; for this being plac’d with any other in afmall Receiver, when 
the Mercury in the Standard-Gige (if 1 may fo call it)is depreft 
_ to. any of the determinate divifions obrain'd by obfervation, you 
_ may thence conclude how much the Airin the Receiver is rare. 
fied, and confequently by taking notice of the place where.the 
Mercury refts intheother Gige, you may determine what degree 
of Exhautftion in a Receiver is denoted by that {tation of the Mer- 
cury inthis Gage, | | 
Perhaps I need not tell your Lordfhip chat the Ground of this 
contrivance was, that whereas in divers other Gages, when the 
Pump came to be obftinately ply’d, the Expanfion of the incla- 
ded Air would be fo great, chat it would either drive out the Li- 
quor, efpecially ific were light, orin part make an efcape throagh 
it: I yudg’d chat in fuch an Inftrument, as that newly defcrib’d, 
thofe inconveniences would be avoided, becaufe that the more 


the Air thould come to be dilated, the greater weight of Quick. — 


filver it would in the fhorter Leg have co raife, which would fuf- 
ficiently hinder it from making that heavy liquor run overs and 
the fame ponderoufnels of the Liquor, together with the flender- 


nels of the Pipe, would likewife hinder the incladed Air {rom get- 


ting throughin Bubbles. n # 

NB, 1. For moft Experiments, where exact meafures are not 
required, ic will not. be fo neceflary to mark the Gage at any o- 
ther ftation of che Quick- filver then that which tis brought to by 
the Exhanftiqn of the Receiver, for by that alone we may know 
when the Air is well pump'd out of the Receiver, wherein the 

Gage is included: and when one is a litle ul’d to fome particular 
Gage, one may by the fubfidence of the Mercury guefs at the dee 
gree of the Airs rarefaction, fo near as may ferve the turo in fuch. 
Experiments. Bue whenchis Ioftrument is to be us’d about nice 


Tryals, where it may be thought requifite to have it divided ace , 


cording to one of the ways formerly propofed, ic will on divers 
: | OCcCa- 


‘ 
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occafions be more fecure (in cafe the maker of the Gage has skill 
todo it,) to put to the Divifions rather by litle Kaubs of Glafs, 
than by Paper, becaufe this will on fuch occafions be in danger 
either to be rubb’d off, or wetted. Andif Glafs- marks beus‘d, 
it will be convenient that every fifth, or tenth, or fuch Ordinal 


number as fhall be judg’d fit, be made of Glafs of a differing co- 
Jour , for diftinétion fake, & the more eafie reckoning. We fome- 


Sad as 


times for a need apply, in ftead of thefe Glafs-knubs, little marks 


of hard fealing Wax, which will not be injur’d by moifture, as 
thofe Papers will thar are pafted on; but thefe of Wax, though 
in many cafes ufeful, are not comparable to the other in all, fince 


if they-be very fmall, they are eafily rubb’d off, and if large, they | 


make not the Divifionexad enough, and often hide the true 
place of the Quick-filver. a 

I fhall here about the Mercurial Gages add onely this Hine, 
that what I propos’dto my (elf in that Contrivance, was not one- 
ly to eftimate che Air pump’d out of the Receiver, or that remai- 
ning in it; but alfo, by thehelp of this Inftrament (as elfewhere 


by another Experiment) comeafure (f{omewhat near)the ftrength | 


of the Spring of rarefied Air, according to its feveral degrees of 
Rarefaction; and by this Obfervation, in concurrence with other 
things, I hoped we might (according to what I have elfewhere in- 
finuated) be affifted to eftimate, by the Cylinder of Mercury 


. rais'd inthe openleg, the Expanfion of the Air included in the 


fealedleg: but of thefe things I defign’d in this place to give bue 


_ an Intimation. 


3. That leg of the Gage that inclades the Air, may be feal’d 


up.ejther at the beginning, before the Pipe be bent intoa Syphon, 
or (which is much better) after the following manner, Before 
you bend the Pipe, draw out the end of it, which you meanto 
feal, toa fhort and very flender Thread ; then having made the 
Pipe a Siphon, poar into the leg, which is to remain open,as much 
Quick- filver as you fhall judg convenient, which will rife to an 


equal height in the other leg, - of which by gently sar - 
. ; > a the - 


—_ 
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the Siphon, you may pour out the fuperfluous Mercury, (if there 
be any,) and when you fee that there is aninch, or half an inch(or — 
what part you defign’dto leave for Air) unfill’d with Mercury, 
next to the end thatis to beclos’ds and that thereft of that leg,. 
and as much (2s you think fit) of che other is full of Quick: filver, - 
you may, by keeping the Siphonin the {ame pofture, and warily’ 
applying the {lender U4 pex above mentioned to che upper pare 
of the fame of a Lamp, blown Horizontal, eafily feal up that U4-: 
pex without cracking, or prejudicing the open leg, or confidera- 
bly injuring the Air hole, that was to be feal'd up in the other. 
And this fealing of one leg muft (as tis evident) keep the Mercu- 
ry fufpended in it, though it be higher by divers inches than that 
in the open leg, till the withdrawing of the external Air enable 
the included, by expanding it felfto deprefs the Mercury in the 


_ feal’d leg, and raifeitin the open. | 


4. How the length of thefe Mercurial Gages is to be varied, 
according to the Bignefs and Shape of the {lender Receivers they 
are to be imploy'd in, and how they may eafily be made either to 
ftand upright at the bottom of the Receiver, or be kept hanging 
in the middle, or near the top of it (as occafion may require, ) and 
how the open end may be made to fecure the Mercury, in cafes 
where that is needful, belongs not fo properly to this. Treatife, 
as to the Second part-of the Continuation; where, if ever I trou- 
ble Your Lordfhip with it, the Ufefulnefs. of this fore of Gages, 
and the Circumftances that may advantage them, will beft ap- 

ear, | 

' 5: There being (ome Experiments, wherein it is not defir'd 
that the Receiver fhould be neerexhaufted, but rather that the 
degrees of the Airs rarefaction, which ought notto be very great, 
fhould be well meafur’d; we may in fuch cafes make ufe of Gages 
fhap’d like thofe hitherto defcrib’é, but made as long as the Re- 
ceiver will well admit, and furnifh’d in ftead of Quick-filver esther 
wich fpiritof Wine coloured with Cocheneel, or. e//e with the 
tinture.of red Rofe-leaves, drawn onely. with. sarees ce 
| made. 
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made fharp by alitle either of the Oy], or the {pirit of Vitriol, or 
of common Salt, For the lightnefs of thefe Liquors in compari-. 
fon of Quick: filver will allow the Expanfions of the Air included 
inthe Gage to be very maniteft, and notable enough, though. 
not half, or perhapsa quarter of the Air be pump’d out of the 
Receiver. - | Ss 

6. You may alfo in fuch cafes as thefe, where the Receiver is 
largeenough , and is notto be quite exhaufted, make ufe of a 
Mercurial Gage, differing from thofe above defcrib’d onely in 
this, that the fhorter leg need not be above aninch, or half an 
ioch long, before it expand it felf into a Bubble of about half an 
inch, or an inch in Diameter; and having at the upper part a very 
fhore and {lender unfeal'd Pipe, at which the Air may get in and 


out: by which Contrivance you may have this Convenience, that - - 


You need not include fo much Air, as otherwife would be requi- 
fite,at the top of the longer Leg, becainfe che Mercury in the fhor- 
ter cannot, by reafon of the breadth of the Bubble, whereinto the. 
Expanfion of the Air drives it, be confiderably rais’d: Upon which. 
account it becomes more eafie to eftimate by the Eye the degrees 
of theincluded Airs Rarefaction, which may be done.almoft as. 
eafily , as if there were water in {tead of Mercury: provided it be . 
remembred,that- Quick. filver by reafon of its ponderoulnefs,does. 
far — affift the dilatation of the Air, then fo much Water. 
would do. ; oo 


EXPERIMENT XVIII. - 


‘About an eafie way to make the Preffure of the Air fen(ible to 
| the Touch of thofe that doubs of st. .. 
7 Hough feveral of our Experiments fufficiently manifeft to: 
_ the Skilful , that che Preflure of the Air is very confidera- 
ble; yet becaufe fome of them require peculiar Glafles , and hae 
_ : . ther: | 


4 


xy 
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ther Inftruments, which are not always at hand, and becaufe there 


are many thae chink it furer to eftimate the force of Preflure by 
what they immediately feel, than by any other way; I was invited 
for the fake of fach to imploy an eafie Experiment, which ufu- 
ally proved convincing, becaufe it operated on that Senfe, where- 
— on they chic fly rely°d, | : a | 

I caus’d then to be madea hollow (but ftrong) piece of Brafs, 
not above two or three inches high, (that it might be in atrice 
exhaufted,) and open at both ends, whole Orifices were Circular 
and parallel, but not equal, (the Inftrament being made tape 
ring, fo that ic might be reprefented by an excavated Conus tran- 
catus, or a Gige, with the lower pare cat tran{verfly off.) This 
piece of Brafs being cementedon, as ifit were a {mall Receiver 
tothe Engine, the Perfon, that would not believe the Preffure of 
the Air to be near fo confiderable as was reprefented, was bidden 
‘tolaythe Palm of his Hand upon the upper Orifice; and being 
ordered toleana little upon it, that fo the lower part of his hand 


“might proveaclofe Cover to the Orifice, one Exuction of the » 


Air was made by the help of the Pamp: and then upon thewiths 
drawing of the greateft part of the Preffure of the internal Air, 
thac before counterballanc’d that of the External, the Hand be- 
ing left alone to fuppore che weight of the Ambient Air, would 
be preffed inwards fo forceably, that though the ftronger fore 
_ of men were able (though not without much adoe) to take off 
their Hands, yet the weaker fort of Tryers could not doit, (efpe- 
cially it by a fecond Suck the litle Receiver were better exhau- 
fted,) but were fain to ftay for the Return of the Air into the Re- 
ceiver to affift them, | 

This Experiment being.defign’d rather to convince thanto 


punifh thofe chat wereto make ic, wetook care not onely that. 


. the Brafs fhould be fo thick, and the Orifices fo fmooth , chat no 
Sharpnefs nor Roughaefs of the Metal fhould offend the Hand; 
bucalfo that che narrower Orifice (which was the oftneft. made 
ufeof ) fhould be but about an inch and a-quarter in. Diameter. 
ie | | _ « But 


-_ i 
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Bat if any svere defirous of a more fenfible conviction, “twas very 
eafie to.give it him by making the larger Orifice the uppermotft, . 
which-was the reafon why the Ioftrument was, as we formerly 
noted, made tapering, But yer chislarger Orifice eught not to 
exceed 2 Inches, or 2 Inches and : in widenefs, leaft the great 
Weight of the Air endanger the breaking or confiderably hurting 
the Hand of the Experimenter. Which Caution I am put in 
mind of giving, by remembring that Ionce much endangered my — 
own Hand, through the miftake of him that manag’d the Pump, 
who unawares to me fetit on work, when, fer another purpofe, [ 
had laid my Hand upon the Orifice of an Inftrument of too great. 
a Diameter. 


oD 


He famous Experiment of Torticellius, mentiouedin the 17 
of our already publifhed Try als, és of that Nobleneffe and Im- 
portance, that.though divers Learned men have (bat upon very dif- 
fering principles) difcowr{'d of it in Print, which gives me thelefe — 
mind toinfift long upon st here, yet Ifball not (cruple to (ubjoin [ome 
Notes concerning Tryals that I made, (though for want of opportt- 


nity L could not repeat them according to my cuftom,) which I had not 


poet with in Others, and which may ferve to confirm the Aypothelis. 
made ufe of in this Continuation, and the Treatife it belongsto. - 


EXPERIMENT XIX, 


‘About the Subjidence of Mercury in the Tube of the Torricelian E.x- 
periment to the level of the flagnant Mercury. _ 

A Barofcope being included in a Receiver, made of a long. 

| Bolt head with the lower part of the Ball cat Circularly off, 


upon the firft Exuction of the Air, the Quick-filver that before - _ 


ftood at 29 inches, (the Atmofphere appearing then by a con{tant 
. Barofcope very light,) would fall fo low as to reft at 9 or 10 ime 
ee oe chesy. 


~ ; - 


” 
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ches, (for once I meafur'd the Subfidence beneath its former E~ 


levétion,) andin about three Sucks more it would be broughe 


quice down to the Level of the Stagnant Quick: filver, and fome- 
what below, (as tis the property of Quick: filver, quice contrary 
to Water, rorife lefs ina flender Pipe than in awide.) The Air 
being let into the Receiver, the Quick- filver would be impell’d 
up flowlier or tafter, as we pleas’d, to the former height of 29 ine 
ches, or thereabouts. 

NBerx, Thacifthe Air were fuffer’d to go haftily out of the 


Receiver, the Mercury would, by virtue of the accelerated motie _ 


onacquir’d inits defcent, at the very firft Suck deicend till it 
reacht within an inch or two of the ftagnant Mercury, though ic 
would prefently after a few rifings and fallings fetele ac the heighe 
of 9 or 10 inches, till the next Suck brought it down lower. 
2. If whenthe Mercury was reimpeil’d upto its due height, 
thofe thac manag’d the Pump did, in ftead of rarifying the Air, a 
little comprefs it, the Quick-filver would by the comprefs’d Air 
be eafily made to rife aninch or more above the former ftandard 
of 29 Inches. Which Circumftance 1 mention, not as a -new 
thing, but to confirm (what fome think ftrange) a Paffage print- 
ed, page the 5 9°5, whereI mention, that if the Airtnthe \K ecel- 
ver, in ftead of being rarity’din the Engine, were a litle compreft 
by it; the Preflure of rhe included Air, being fomewhat increas’d 


by having its Spring thus bent, would fuftain the Mercary in the - 


Torricellian Tube ata greater thanthe wonted Height. 

And toconfirm another paffage in the fame Page, where I ob- 
ferv'd , thatif the Preffure of the Air upon the ftagnant Mercary 
be not fo great as tis wont to be, the Mercury will beginto fub- 
fideina (fill’d and inverted ) Tube, which wants of the ufual 
height; we took a Glafs: Cane, (feal’d at one end,) much thorter 
than the due length, end having fill’d te with Mercury, and inver- 


ted it into a Glafs full of ftagnane Mercury, we placed all in che - 


former Receiver, where the Mercurial: Cylinder for want of-che 
xequifite height remain’d totally fulpended, butopon the firft or 
el fecond 


‘ 
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fecond Suck it would fubfide, and intwo or three Sucks more it © 


would fall co the levell of che ftagnant Mercury, ora little below 
it, Ulponthe letting inof the Air it would be impell’d tothe 


very Top of the Tube, hating an Aerial bubble, which feem’d to 


come from the Mercury it felf, and was fo litle, as not to be at.all 
difcernable, fave to avery attentiveEye. — | 
This Experiment I fhould noe think fit hereto relate, fince I 


Evper. ithe 


_ formerly acquainted Your Lorcfhip with the Subfidence ot the xv11, pag. 
Mercury upon the withdrawing ofthe Air from the Receiver, #¢ 54, aad 


_ were it not that, in the mention of that Tryal, I remember I con- ** 


fe(s’dto You, that I could not fo freethe great Receiver I chen 
us’d from Air, but that the lile chat remained or Jeak’d in, made 
me unable co bring the Mercury in the Tube totally to fubfide, or 
fall much nearer than within an Inch of the Surface of the ftagnant 
Mercury, with which in our prefent Tryals that in the Tube was 
broughttoa Level. | . 


EXPERIMENT XxX, 


Shewing that in Tubes open at both ends, when no fuga Vacui can be 


pretended, the weight of Water will raife Quick-filver no higher — 


tn flender than in larger Pipes, 


Ecanfe I find it, even by Learned and very Late Writers; 
ure’d as aclear and cogent Argument againft thofe that a- 
{cribe the Phenomena of the Torricelian Experiment to the 
weight of the External Air, That tis impoffible, chat the Air, 
though ‘twere granted to be a heavy Body, could fuftain the 


Quick-filver at the fame height in Tubes of very differing -big- | 


nefs, fince thefame Air cannot equally counterpoife Mercurial 


Cylinders offuch unequal weights: and becaufe this Objection 


is wont very much to puzzle thofe that are ‘not well acquainted 
with the Hydroftaticks, I prefume Your Lordfhip-witlalow me, 
| K | 


dll 
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till Tcan thew you fome Hydroftatical Papers, by which the Ob» 
jetion may appear to be but i grounded upon the true Theo- 
remes of that Art, to annex the Tranfcripts of. couple of Expe. 
periments, (that 1 once made to remove this, fuppofedly infupe- 
rable, Difficulty,): juft as I find them regiftred in my Note- 
books. | | 

: The 1. Tryal. 

Sept. the 2, 16626 


_  Wetookavery large Glafs- Tube, Hermetically feal’d at one 
end, and about two Foot and ahalfin Length. Iato this-we pou- 
red Quick: filver to the height of 3 or 4 fingers. Then we took. 
acouple of Cylindrical Pipes of very unequal fizes, (the wider. 
being as big agenas the flenderer) and open at both Ends. The 
_ kower Ends of thefe two Pipes we thraft into the Quick-filver, 
"and faften’d them near their upper Ends co the Tube with ftrings, . 
that they might not be lifted up, nor mov’d out of their pofture, 
in which the convex Surface of the Mercury in both the Pipes 
_ feem’d to lie almoft ina Level, the Tabe alfo ic felf being plac’d 
uprightina Frame. This done, by the help ofa Funnel we pou- 

- ‘xed in Water by degrees at the topof the Tube, and obferv’d,. 
that as the Water gravitated more and more upon the ftagnanc 
Mercury, fo the included Mercury rofe equally in both the Pipes, 
_ tillthe Tube being almoft fill’d with Water, the Mercury ap- 
peared to be impell’d up ro and fuftain’d at as great a height in the 
Big Tube, as inthe Leffer, being in either raifed about ‘two Ine 
ches above the Surface of the Stagaant Quick-filver. . é 
_- NB. 2, | Having caus’d about half the Water (having no cone 
veniency to withdraw any more) inthe Tube tobe fuck’ out at 
the Top, we obferv’d the Quick-filver in both the Tubes to fub- 
= uniformly, and to reafcend alike upon the reaffufion of the- 
Water. = 
a. Weendeayouredto try the Experiment (for their fake: 
yho have not the Conveaicucy to have fuch Tubes purpotely 
oo: oe made) 
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made) in a wooden veffel; into which, when it was fill’d with wa- ; 


‘ter, we let downa flat Glats furnifhe with ftagnant Mercury, 
whereinto the Ends of the two Pipes were immerf'd. But the 
Opacoa(nefs of the Cylinder ( which reduced us to fee onely from 
the Top the Reflection of the ftagnant Mercury,) and other Im- 
pediments, difabled us to perceive the Motions and Scations of 
the Mercury ia the Pipes, though we once made ule of a Candle 
the bettertodifcernthem. | 

_ The 1%. Tryal. : | 

Wetook avery wide Tube of Glafs, of about a Foot long, 
andinto it poured a convenient Quantity of Quick-filver. We 
took alfo two Pipes of about equal length, and of thac difparicy 
in Bignefs that we newly mentioned, (thofe Pipes lately defcri- 

_ bed being indeed cut off from thefe we are now to {peak of,) and — 
thefe being fill’d with Quick: filver (after the manner of the Torré- 

¢elian Experiment) were by a certain Contrivance let. down into 
the Tube, and unftopt under the Surface of the ftagnant Mercue 

ry, and then the Quick-filver in the Pipes falling down to its — 
wonted Station, and refting there, we poured intothe Tube about 
afoot height (by Guels) of Water, whereupon the Qaick-filver 
as it before ftood, as it were, ina Level in both the Pipes, fo ir 
was, for ought appear’d co us, equally impell’d up beyond its 
wonted Station, and fuftain’d there both in the flender and in the 
bigger Pipe, and upon the withdrawing of fome of the Water & 


beganco {ubfide alike,as to fenfe, in them both, falling no lower . 


in the bigger than inthe flenderer. And. Water being 2 fecond 
time poured down into the Tube, the Mercury did in both Pipes . 
rifeuniformly as before. By which andthe former Experiment 
it fufficiently appeared, chat a Gravitating Liquor as Air orWa. — 
ter, may impell or keep up Mercury to the fame height in Tubes 
that are of very differing Capacities: And that Liquors bailance 
each other according totheir Altitude, and not barely according 
totheir Weight. Forinchis laft Experiment, the Additional . 
Cylinder of one Inch of ia was manifeftly rais'd and kept — 


—_— ae 
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fablide.init,we fill’d with this Amalgam aC ylindsical Pipe, fea- 
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up:by the Water incumbent on the ftagnant Mercury, (the o- 
ther Caufe, whatever ic were, of the Mercury's Sufpenfion,. be. 
ing able co fuftain but a Cylinder fhorter by an Inch.) Andthe 
fame parcel of Water did counterpoife in the differing Pipes two 
Mercurial Cylinders, which though bus of the fame Altitude, 
(namely about an Inch) were of very unequal Weight. © 


EXPERIMENT XX. 


Of the Heights. at which pure Mercury, and Mercury Amal 
gama with Tin, will ftand-tn Barometers. 


-\ Onfidering with my felf, that if the Suftentation of the 
Quick: filver in the Torricelian Experiment at a certain 
heighr, depends upon the e£quilibrium, which a Liquor of that 
Specifick Gravity does at fuch aheighe attain co with the Exter- 
nal-Air, if that peculiar and determinate Gravity of the Quick- 
filver be altered, eheheigtic ofit, requifice to an e£quilibrium 
with the Atmofphere, muft be altered too: (Confidering this I 
fay) I thought it might fomewhat confirm the Hypothesis hitherto 
made ufe of , if a Phenomenon fo agreeable to it were actually - 


-exhibited. This I fuppofed .performable two diflering wayes, 


namely by mixing or (as Chymifts (peak) Amalgamating Mercu- 
ry either with Gold, to make it a mixture more heavy, or with 
{ome other Mecal chat might make ic mere-light than Mercury 
aloneis, Bat the former of thofe two ways I forbore to profe- 
cute being where I then. was unfurnifhed with a fufficient 
quantity of refined Gold, (for that which is Coyn'd is generally 
allayed with Silver, or Copper, or both, ) and therefore Amalgae 
mating Mercury with a convenient proportion of pure Tin, (or,as 
the Tradefmen call it, Block-Tin,) that the mixture might not 
be toothick ta be readily poured out into a Glafs-Tube, and to 


led: 
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Ted at one end, andofa fit length, and then inverted it intoa litle: 
Glafs furnifhed with the like mixture. Of which. Tryal che E- 
vent was, that the Amalgam did not fall down to 29, nor even to 
30 inches, but ftopt at 31 above the furtace of the ftagnant Mixe 
ture. : re ‘ 
Note 1. That though one may expect, that the Event of 
the Experiment would bethe more confiderable, the Greater 
the Quantity is that is mingled ofthe light Metal, yet care mutt 
be caken that the Amalgam be not made coo thick, leaft part of 
it ftick here and there /as we did to our trouble find it apt to do) 
to the infide of the Pipe, by which means fome Aerial Corpu- 
{cles will meet with fuch convenient Receptacles , as to make it 
very difficule, ifnot almoft impofftble, to free the Tube quite 
from Air. - 

2, It may perhaps be worth while to try, whether by compa- 
ring the height of the Amalgam, to what it ought to be upon the 
{core of the {pecifick Gravities of the Mefcury, and the Tin, min- 
gled in a known Proportion in the Amalgam, any difcovery may 
be made whether thole two Metals do penetrate one another | 
after fuch a manner(tor there ts no {trict Penetration of Dimenfte 
ons among Bodies) as Copper and Tin have, as I elfewhere note, 
been (by fome Chymifts) obferv’d to do , when being melted 
down together they make up amore clofe.and {pecifically ponde- 
rous Body, than their refpective Weights feem’d to require. 
3. That by comparing this 21. Experiment with the 18% of 

thofe formerly-publifhed, it may appear,. that the height of the 
Liquor, fufpended inthe TorriceZian Experiment, depends fo- 
much opon its equilibrium with the outward Air, thatic may be eo 
varied by a change of Gravity in either of the two Bodies that 
counter ballance each other, whether the change be of weight im 
the Acmofphere, or of Specifick Gravity in the fufpended Liquor. 


AD: 


“ 


| weight of the Atmofphere hapnedto change. But though a 


ded Mercury. 
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Advertifement: 


T Should here acquaint Your Lordlhip with what I have fince tried 


» in reference tothe 18% of the Printed Experiments, where I 
mention, that I obferved, by long-keeping the [ame Inftrument with 
which Lonce made the Torricellian Experiment inthe fame place, 
that the height of the [ufpended Mercary would vary — as the 

ont the 
Barometer (as others have by thetr imitation allowed me to call the 


— Inftrament hitherto mentioned, put intea Frame) I made in the 


year 1660 feveral obfervations, that would not perhaps be impertia 
nent inthis place, yet baving long fince left them with Friend, whe 
lives far off, and not having them now in my power, I muft beg Your 
Lordlhips permilfion to ae them for a.part of the Appendix, 


which I doubt I:{ball be engaged to adde to this Epiftle. Andinthe 


meantime I (hall not forbear to prefent Yeur Lordfhip thofe other 
Papers that Ihave by me, relating tothe Barometer, [ome of which 
will, I prefume,faffictently confirms my lately mentioned conjecture 


about the canfe of tbe Vartation obferved in.the Height-of she fufpene 


EX PERIMENT - XXII. 


“Wherein w proposd 4 way.of making Barometers, that may be 
branfported even to distant Countries. 

“™ tobe able to compare together, by the help of Barometers, 
the weight of. che Atmofphere at the fame time, not onely in dif- 
fering parts of the fame‘Country, as of England, but in differing 
‘Regions of the World, I could not but forefeethat’twould-be 
very difficult to accomplith my defire without altering the form 
of the Barometers I had hitherto made ule of, For as oe 
uone 


Hinking it a defireable thing (as I have elfewhere intimated) 
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unfit to be tranfported far, becaufe that ftagnant Mercury would 
befoaptto fpill. Sothe procuring them to be made in the plas 
ces where they are to be ufed, though it be no badexpedient, and 
_ fach as I have divers times made ufe of; 1s liable to this inconve- 
- pience; that, befides thaefew willtakethe pains, and have the 
skill, requifice to make Barofcopes well, though they be fuffici- 
ently farnifhed with Glaffes and Mercury for that: parpofe, be- 


fides this, I fay, except men be more than ordinarily diligent and - . | 


skilfal, (and perhaps though they be,) “cwill be very difficule to. 
be fare that the Barofcope newly made ina remote Country, is as- 
Good (and but as good) as that which a man makes ufe of in thisy 
jn regard chat at the making of the former, they are fuppofed to- 
have no other Barofcope to compare it with; and to be fure, they 
have not the fame with which it is to be compared Here. 


Being by thefe confiderations invited to atrempt the making of 


Portable or Travailing Barofcopes, (iff may fo call them,) I 
thought it requifite to endeavour thefe threethings: -The firf, 


~to make the veffel that fhould contain both the fuftained and the: 
ftagnant Mercury all of one piece of Glafs, of a like bignefs: The 
yext, to place this veffel, when fill’d, in fach a Frame, as may be: 
eafie to be tranfported, and yet in a reafonable meafure defend — 


the Gla(s from external violence, no part of it ftanding quite out 


of the Frame, as in all other Barofcopes: And the third, fotoor. 
der the veflel, that ic may not be fubjec to be eafily broken by: 


the violent motion of the Mercury contain’dinit, — 
The firtt of thefe will not feem practicable to thofe that ima- 


gine (without apy warrant fromthe Hydroftaticks) chat tis as well 
neceflary as afual, that the ftagnane Mercury fhould have aveflel 
much wider thanthe Tube, wherein the Mercurial Cylinderis © 
fuftain' d; but to usthe difficaley feem’d much lefs to make the: 


Glafs part of our Tube of one piece, and of a convenient fhape, 
_ ghan afterwards to fillic. 7 | 


‘But co do both, we tooka Glafs Cylinder feal’d at one end, 


and of a convenient length, (as about 4 or 5 foot, )and caug‘d it by 


~— 


the. 
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the flame of a Lamp co be fo bent, that, co thofe that did not take 
notice twas fealed at one end, it feem’d to bea Syphon of very 
'. unequal Legs, the one being 3 or 4 times longer than the others 
by virtue of which Figure the fhorter Leg may ferve in ftead of 
the diftin® vefiel afually imployed to contain the ftagnant Mer- 
cury. To fiilthis, which is not eafie, one may proceed after this 
manner. Takea (mall Funnelof Glafs, with along and flender . 
Shank, fothae ic may reach ‘3 or 4 Inches, or further, into the 
fhorter Leg of our Barometrical Syphon (if I may fo callit;) and 
by this Funnel pour into this fhorter Leg as much Mercury as 
may reach abouc 2 or 3 Inches in both Legs; then ftopping the 
Orifice with your finger, and flowly inclining the Tube , the 
Mercury in the longer Leg will gently fall tothe fealed end; and 
the Air chat was there before, will = byit, and fo make ic 
rooms The Mercury inthefhorter Leg (which Leg ought to 
be held uppermoft) will by the fame inclination of the Tube fall 
towards the Orifice, but, being by the finger that ftops thar, kept 
from falling out, if you do flowly reereé the Glafs,-and then 
make it {toop again as much as before, the Mercury-will pafs out 
of the thorter Leg into the longer, and joyn with that which was 
_ there before; andifallthe Mercury do not fo pafs, the Orifice is 
to be ftopt again with your Finger, and the Tube inclin’d as for- 
merly ,Dhis done,the Tube is to be erected, and by the help of the 
Funnel more Mercury is to be poured in, and the foregoing pro- 
cefs of {topping the Orifice, inclining the Tube &c, is-to be re- 
peated, till all the Mercury pour’d into the fhorter Leg, be 
brought co joya with that inthe longers and then the open Leg 
— isto be furnitht with frefh Mercury, obferving this, chat the 
nearer the longer Leg-comes to the being fill’d, the lefs you mutt’ 
raife it from timeto time, when you pour Mercury into the fhore 
- ters as allo, that when you fee the longer Leg quite full of Mere 
cury, (though there be but licle~in che fhorter, ) you need not 
‘pour in any more, if the longer do muchexceeda Yard; becaufe 
upon the reftoring of che Tube to an erected pofture — a | 
a | ore ubfide 
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fabfide from the taller leg into the other a pretty quantity of 
Mercury, by reafon of the fpace at the feal’d end, which will be 

— deferted by the Mercury that was there, But becaufe tis difficule 
by this way, as well as by that practifed already, to fill a Tube 
with Mercary without leaving any vifible bubbles; to free it from 
{uch (if any happen co be) you muft once more ftop the Orifice 
with your finger, and incline, and reerect che Tube divers times, 
till you havethereby brodghe moft of the fmaller bubbles into 
_ one greater; (which you may if you pleafe increafe, by letting in 
alitele Air:) for by making this Great bubble pafs leifurely two 
or thrge times from one end of the Tube tothe other, te will in 
its paflage as it werelick upall the {mall Bubbles, and unite then: 
to its felf; which may afterwards by one inclination more of the 
Tube be made to pafs into the fhorter Leg, and thence into the 
free Air. | | 3 
But there is another fort of Fuonels, which ifone have the 
‘skill and conveniency to make, (as J. 4. ealily doth, ) one may. 
very expeditioufly fill the bended Tubes of our. portable Baro- 
meters. - Forif you make the flender part of the Funnel not. 
ftreight but bended, in the form of an Ootufe Angle, and of fuch 
a length , chat the part which is to gointo the fhorter Leg of our 
Siphon may reach to the Flexure (of the Siphon; ) then you may, 
by fo holding the Tube that the fealed end be fomewhat lower 
than che other, and by pouring in Mercury at the Obtule end of 
the Angular Funnel, eafily make ie run over the Flexure into the 
_ longer Leg of the Siphon; provided youdo now and. then, as 
occafion requires, ere& alitle ana fhake the Tube, to help the 
Mercurytoget bythe Air,agndexpellitn 8 = 8 9 - | 
By fuch wayés as thefe we have found by Experience, that tis. 
poflible (though not eafie) to doin fucha bended Glafs,: as our 
purpofe requires, what, befides avery late Learned Writer, the 
Diligent Merfennue bimfelf, admonifhes his Reader, that tis aoc 
a practicable thing to doin the Ordinary Glalses of the Torricel-. 
tan Experiment, viz. to free the — of aftraight Tube trom 
Alt 
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_ Air and Bubbles, (fo as to be able by inclining the Gtafs to make 
the Liquor afcend to the very top.) : | 

The Firft of our 3 above mentioned Scopes being thus attai- 
ned, ic was not difficult tocompafs the Second, by the help of a 
folid piece of Wood, which isto be fomewhat longer than the 
Tube, and a good deal broader in the lower part than in the upper, 


"that it may receive the fhorter Leg of the Siphon. In fuch a piece . 


of Wood, which was about an Iach thick, wecaus’d to be made 


a Gutter or Channel, of fucha depth and fhape, that our Siphon. 
might be placed in it fo deep, that a flat piece of Wood (like a 


plain’d Lath) might be layd upon it, withouc at all prefliagupon. 


. @rfo mach as touching the Glafs, fo that this piece of Wood. 


may ferve for a Cover to defend the Glafs, to be put on when the 
Inftrument is to be tranfported, andtaken off again when tis to 
behung upto make Obfervations with; the Channel: piece of 
wood ferving both fot a part of aCafe, and for an entire Frames. 
which may for fome ufes be alicle more commodioas, if the Co- 


ver be joyned (as it may eafily be) to the reft of the Frame, by.» 


2 or 3 litle Hinges and aHafp, by whole help che Cafe may be 
readily opened and fhut at pleafure. 

The 3¢ ching we propofed toour felves ts nothing near [0 ea- 
fie as the 24, nor have we yet had opportunity to try, whether the 
way we made ufe of will hold, ifthe Barometer be tranfported 
into very remote parts, though by fmaller Removes we found 
caufe to hope-that twill facceed in Greater. | 

The Grand difficulty tobe obviated was this; That though: 
"ewere eafie to hinder the fpilliog of the Mercury, by ftopping 
the Orifice of the fhorter Leg of our Siphon, yet that would not 
ferve the turn, forthe uppper part of the Tube being defticate 
of Ait, ifthe Mercury be by the motion of the Inftrument put to 
vibrate, it will be ape (for want of meeting with any Air in the 
upper part of the Tube to check its motions) to hit fo violently 
againft the Top of the Glafs as to.beat it out, or tocrack fome of 
the neighbour ing parts. | 
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— Toobviate this great inconvenience our way is, to incline the 
Tube, cill the Mercary be impell’d to the very top ofit, and yet 
there will remain a competent quantity in the fhorter leg of the 
Glafs, if that be not at firft made too fhort. This done, the re- 
maining part of chefhorter Legistobe quite fill’d up either wich 
Water or Mercury, and the Orifice of it isto.be very carefully 
and firmly ftopr, (for which purpofe we ufe our ftrong black Ce- 
ment:) for by this means the Mercury ia the longer Leg, having 
no room to play, cannot ftrike with violence as before, 2gainft 
the top of che Glafs. But though by many cimes {ucceffively tha- 
king the Barofcope we did not perceive that ‘twas very liketo be 
prejudiced by the fhakes ic muft neceffarily indure in Tranfporta- _ 
tion toremote places, if due care be had of it by the way, yet till 
further Tryal have been made I fhall not pretend to be certain of 
the Event. Busthus much of conveniency we have already found 
in this Contrivance, that we fent it fome miles off to the top ofa 
Hill, and had it brought home fafe again, the phesomena at the top 
and bottom of the Hill being anfwerable to what we might have | 
expected if we had imployed another Barofcope. 

When the Inftrument is to be fent away, the height of the Mera 
curial Cylinder (to be meafured from the furface of the ftagnane 
Mercury in the fhorcer Leg) being taken for that place, day, and 
hour,and compar’d (if it may be) with thae of another good Bae 
rofcope, which is to continue in that places as much of the Gutter 
as is unfill’d by the Glals may be well ftuffed with Cotten, or 
fome fach thing, to keep the Glafs the more firm in its poftures 

aod that the Tabe be not fhaken or prefs'd againft the Wood, 
fome of the fame matter may be put between the reft of the Frame 

and the Cover, which ought to be well bound together: And 

when the Inftrument is arriv'd at the remote place where tis to be 

imployed, (for ifit be co be fent but alitle way, ic may be carried 

fafely without ufing any adventitious Liquor,) the Water that ts 

added, may be taken off again, by foaking ic up with pieces of 

Sponge, Linnen, &c. bucif in ftead of Water you putin Mer- 

| ; La cury 


74 A (Continuation of New Experiments 

cury, as icought to have been put in by Weight, ‘fo itisto be 
taken our, till you have juft the Weight that was put in: and tis 
not difficult tocake out the Mercury by degrees, by the help of a 
{mall Glafs- pipe, fince You may either fuck up litle by little as 
‘muchas remains of the additional Mercury, when by erecting the 
Barometer, and warily unftopping the Orifice of the lower Leg, 
as much Mercury as will of ics felt flow out is efflux’d, or elfeyou 
may takeout the fuperflaous Mercury, by thrufting the lower 
_ ead of the litle Pipe into that Liquor, and when it has taken in 
enough, ftopping che upper end clofe with your finger, to keep 
it from falling back again when you remove the Pipe. 

‘NB. If it fhould happen in a long voy2ge, that by the nume- 
rous Shakings of the Inftrument there fhould from the additio- 
nal Water or Mercury in the fhorter Leg get up into che longer 
any litle Aerial Bubble, which feems the onely (but I hope not 
likely) danger. inthis Contrivance, he that isto ufe the Inftru- 
ment, at theend of the Voyage may, if he be skilful, free the 
Mercury from it by che fame way, that we lately prefcrib’d to free 
it from Air, when the[oftrument was firft fill’d. 

I prefumelI need not tell Your Lordfhip, chat the chief ufe of 
this Travailing Barofcope is, Thzt he chat ufes it in a remote 
part, keeping a Diary of the heights of the Mercury, by compa- 
ring thefe heights wich thofe at which the Mercury ftood at the 
fame times in the Barometer that was not remov'd, the Agree- 
‘ment or Difference of the weight of the Acmofphere in diftant 
“places may be obferved. ‘Fo which this may be added,the Con- 
veniency, which the ftructure of thefe Inftruments gives them to 
be fecurely let down into deep Wels or Mines, and to be drawn 
up to the cop of Towers and Steeples, and other elevated places: 
not here to confider, whether by aconvenient addition, thele, as 
well as fome other Barometers, may not be made co difcover even 

‘very minute Alterations of the Atmofpheres Preffure. 
Whether this Travailing Barofcope, being furnifh’dat its tp- 
per end with avery good Ball and Socket, and ac the lower end 
with 
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with a great weight, (which way of keeping things fteady in a 
Ship bas been happily ufed by the Royal Society on another occa- 
fion,) whether, I fay, our Inftrament may by this Contrivance, 
or fome other thit might be fuggelted to the fame purpofe, 
be made any thing ferviceable at Sea , notwith{tinding the diffe- 
ring motions of the Ship, Ihave hadno opportunity totry: bue 
whether it may or may not be ufeful in fpite of the rolling of the 
Ship, ic may at leaft be made ufe of in flac Calms, (which divers 
times bappeninlong Voyages, efpecially to the Eft. Indies, and 
to Africk,) and then the Inftrument, which at orher times may 
lie by without being at all cumberfom, may be made ufe of, as 
long as the Calm lafts, co acquaint the Obferver with the weight 
of the Atmofphere in the Climate where he is, and that upon 
the Sea: which may give fome welcume Information to the Cus 
riofity of Speculative Nacuralifts, and perhaps prove either more 
directly or in its confequences of fome ufe to Navigators theme 
felves, as by enabling them by its fuddain changes to foretell the 
end of the Calme. Befides that, having one of thefe In{ftruments 
ready at hand, where ever they fet foot on fhore, though it be but 
upon a {mall Ifland, ora Rock, they can prefently and eafily take 
notice of the Gravity of the Atmofphere in chat places; which 
whether or no, if compared with other Obfervations, it may io 
time provenot altogether afelefs to the Guefling whereabouts 
they are, andthe forefeeing fome aproaching changes of Wea- 
ther, I leave tofuture Experience, if it fhall be choughe worth 
the making, to determine. | | 
Befides the ordinary Barefcope, and this Travailing one, I 
have imployed 2 or 3 other Inftruments of quite differing kinds, 
to difcover the varying Gravities of the Acmofphere; but though 
they have hitherto fucceeded well (for the main,) yet being wil- 
ling to make further Obfervations about them, I referve one of 
them for another opportunity, and think fic to. leave che otherin 
a Tract it belongs to. 7 | 
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A Poft-f{cripe Advertifment. 


S Ince the writing of the foregoing andthe following Experiments 

about the Travailing Barofcope, having bad cn to make 
one at 4 place about $0 miles diftant from that where [was when I 
qpritthem, I took notice, thatthe Mercary inthe Travailing Baro- 
[cope was not by 5 of an Inch fo high as that in another Barofcope 
made the ordinary ways and yet’twas net eafie to perceive, that the 
former had been les carefully fil'd than the latter. So that I yet 


know not well to what canfe toimpute the Difference, unlef it fooald 


perhaps depend upon this Circumpance, That the Pipe, whereof the 
 “ Travailing yf was made, wes very flender, and much more 
fo than the Tube of the others and I bave already elfewhere obfer- 
‘wed, that Mercury, contrary te what happens in Water, w leffe apt te 
rife in very flender Pipes. And though I remember that, at the 


Place where I writ the Experiment, towhich this Peft{cript belongs, — 


inthe Tube 1 then imployedto make the Travailing Barofcope, the 
Mercury afcended as hich as ina neted one made the common way, 


get not being in the other place furnifhed with 4 Tube long and big eo 
t 


noigh, Ithink my [elf st till I can clear the Doubt by further 
Tryal, to give Your Leralhip this Advertifement, left either the 
Cane already [afpected, or [ome other unheeded thing may in fome 
cafes make the(e Travailing Barofcopes fomewhat pe me from o- 
thers. But though they fhould prove to be [o, yet tt would not follow 
that they cannot be made ferviceable: for keeping a pretty while that 
Inftrument, which [ugeefed the Scruple to me, juft by the other with 
which I had compar'd it, and carefully taking notice of the re[pective 
heights at which the Mercury refted in both, Lobferu'd that when 
it rofe or fellin the ether Barameter, it did alfe rife and fall in the 
Portable one, and when st refted at sts firft tation in the Former, it 
did {ointhe Later, and though there feem'd to be an inequality in 


_ the quantity of the A{cent, and [ubjidence of the Mercary sn the two 


Infirnments, yet that fecm'd to be accountable for by [ome Circum- 
—_ a | frances, 
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fiances, efpecially the very unequal breadth of the veffel that cone 
tain'd the fagnant Mercury inthe other Barometer, and that fherter 
Leg which anfwer'd tothat vefel inthe T, ravailing Barometer. Bat 
sill the formerly prepofed Scruple be by further Obfervation remoe 
wed, the [afeft way will be to make the Barometer to be fent to remete 
places, 46 like as may be (in bigne/s, and length of the Tebe) to a- 
nother Portable one kept at homes that fo when they are once adj ufted, 
the Collatons may be made betwixt two Infiraments of the fame’ 
kind, whereof that which is kept at home may alfo, if it be thought — 


fit, be compared, when the Obfervations are made, with « Baro{cope 
made the ordinary waye 


EXPERIMENT XXIIL 


Confirming, that Mercury in 4 Barometer will be kept fulpended 
| higher at the tep, than at the bottom of « Hill. 
On whichoccafion fomething is woted about the height of Monn- 
. bains, efpecially the Pic of Tenarift. 
O give Your Lordthip fome Inftance (till T can prefent You: 

witha Nobler one) of the Ufe of our Travailing Baromes 
ter, I fhallnow.adde: That when I writ the foregoing Experi. 
ment , chancing to be within 2 or 3 miles of a Hill, which, 
though not high, was the leaft low in thac C ountrey , I thoughe 
our Inftrament might be fafely, and not alcogether ufelefly , care 
ried on Horfe-back to the top of it, which was too remote from: 
the bottom to be conveniently reacht by me on foot inthe midft 
of Wioter. This Tryal thereforeI refolv’d to make » becaufe,, 
though I formerly told You of a confiderable one that had been. 
made in France by fome Eminent Virtwof of that Country , yet 
] was willing, not oncly to havea Proof how fafely our Barofcope- 
might betranfported, but to confirm to Your Lordhhip upon 
oar own Obfervation, made in another Region, fo. confiderable 
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an Argument, as thele kind of Experiments afford to our Hype- 
thelis. io = 
nd though when I cameto try the Experiment , Ihapned to 
have an Indifpofition that forbid me to do it all my Self,yet ha- 
ving carefully mark’don the edge of the Frame the height to 
which the fu(pended Quickefilver reach'd, and compar'd it with 
a good Barofcope made the ordinary way, I committed our In- 
Nrument to a couple of Servants, that I had often imployed aboue 
Pneumarical and Mercurial Experiments, giving them particular 
Inftructions what to do. And the -Inftrumenct being fuch as 
might be fafely carried on Horfeback, I had in two or three hours 
an Account brought me back, the Summe of which was: Thae 
they found the fufpended Mercury fall alitle as they afcended the 
Hill, at whofe Top they gave the Liquor leave to fetle, and care. 
fully took notice by a mark of the Place itrefted at; which wass 
as afterwards found, + ofanInch, or fomewhat better beneath — 
the Mark I had made, and this notwichftanding the Hill was not 
high, and the Air and Wind feem’d to them to be much colder 
at the cop of it, than beneath. But though, asthey defcended 
more and more, they obferv’d the Mercury to rife again higher 
and higher,(as being prefs’d againft by a taller column of the At- 
mofphere, ) and though confequently the Experiment agreed ve- 
ry well with our Hypothefis, and may ferve for a Confirmation of 
it; yet by reafon of the {mall height of the Mountain the Decre- 
ment of the height of the Mercurial Cylinder was not fo confide- 
rable, but that I thonld perhaps have omitted the mention of 
this Tryal, if it did not fhew that our Travailing Barofcopes may 
be fit to beimployed about fuch Experiments. And therefore, 
whenI can recover fome of my {catter’d Papers, I fhall by way of 
Appendix {ubjoin to this fome other Obfervations, that I procar’d 
to be made by Ingenious men, who had the Opportunity of li- 
ving near higher Mountains. | : 
Some further Tryals I have recommended to be hereafter 
made by fome other inquifitive Perfons; and to make them the 
. more 
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more inftrudtive, I could with that others would do what I fhould 


have done, if Opporeunity had befriended me, For I defign'd ro 


make the Experiment at the bottom, thecop, and the intermedi- 


ate part of the hill,at three differing confticutions of Air;vizewhen 
it fhould appear by a good ordinary Barofcope, that the Atmoe 
{phere was very heavy, when it fhould be found to be very light, 


and when it fhould have a moderate degree of Graviry: AndI 


hoped, that if fagacious Experimenters fhould make thefe diver- 
fify’d Oofervations on diftant and unequal Hils, good Hints may 
refule from the Collations that may be made ofthevarying De. 
crements of the Mercurial Cylinders height, according to the 
differing Gravities of the Atmofphere at feveral Times, and the 


differing heights of the Hils and Stations where the Obfervations 


fhould be made, 
J alo indeavoured to get a Barofcope carried down to the bot- 
toms of deep Mines; partly, co ery whether the Atmofpherical 


Pillar being longer There then at the Top, the Mercury inthe 
‘Tabe woald not be impell’d up higher; and partly, in order to o- 


ther Difcoveries. But {ome Impediments in the ftructure of thofe 
Mines made it aot very Practicable toimploy Barometers there; 
which yet makes me not defpair of Succefs in fome other Mines, 
where the Shafts or Pits are funck more perpendicularly. 

Perbaps I told Your Lordfhip already by word of mouth, that 
I have been follicitoufly endeavouring to get the Torrécellian Ex- 
periment tried upon the Pic of Temer:ff, but hitherto I have had 
no Account of the fuccefs of my Endeavours; for which I am the 
more concern’d, becaufe of the Eminent (if not Matchlefs) height 
of that Mountain, of which You may receive fome Satisfaction, 
by what 1 am going to fubjoin about ic. 


M An Appendix 
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fn Appendix about the height of Monntains, 


F Orefmach as ontheone hand not onely Kepler, but divers o- 
ther modern Writers of Note, do endeavour to ftraiten the 
Atmofphere, and make itlower by ‘half than the leaft height to 
which, according to our Eftimation, it fhouldreach; and to coune 
tenance their Opinion, will not allow the Clouds to be often a- 
bove a Mile high, (noreven the higheft Mountains to exceed 
twomiles.) And forafmuch as on che other fide other Learned 
men feem to make the Clouds and che Mountains of a ftapendous 
height; we, whotakea middle way of eftimating the height of 
the one and the other, hold it not unfit to fubjoyn on this occae 
fion fome uncommon Obfervations, infavour of our Opinion, 
that we have obtain’d from inquifitive Travellers. | 

Bot firft I will fabsoyn a Paffage Ihave fomewhere met with 
in Ricciolus his Almigestum novum, where he(if I well remember ) 
relates, chat the Rector Metenfis (ashecalls him) of the Jefuices 


Colledg affirm’d to him fome years fiace, that he had meafured - 


the height of many Clouds, without having found any of them 
higher than $000 paces: which argues, chat he met with {ome fo 
high, though indeed the height of Clouds muft needs bevery vari- 
ous, according to the Gravity or Lightnefs, Denfity or Thinne(s, 
Reft or Agitation of the Air, and the condition of the Vapors 8 
Exhalations they confift of. And if either that be true which we 
have formerly had occafion to mention concerning Maignan's 


Obfervation, or if it be true chat Sub/snary Comets (for I {peak — 
not of Cele/tial ones) are Generated of Exhalations of the Ter- 


reftrial Globe, we may well conjecture that che Atmofphere, (e- 
{pecially if its height be not uaiform,) and even Clouds (elpeci- 
ally chofe that have moft Fumes , and feweft Vapors) may reach 
‘much higher than Cardan, Kepler, and others have defin’d. 

Bat of the height of Clouds- (which we have fometimes ate 
tempted to take Geometrically) we may have elfewhere occafion 
to 
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to {peak agains and therefore I fhall now proceed to what I have 
tofay concerning the Height of Mountains. Which being an 
Enquiry curious and difficult enough inic felf, and of fome Im- 
portance in the Difquifition about the height of the Atmofphiere, 
(it being evident that Thac mult reach at leaft as bigh as-the tops 
of Mountains, upon whofe tops men can live,) I hope ic will not 
be unacceptable to Your Lordthip, if having awhile fiace (as I 
yvas iptimatiog) had the opportunity to difcourfe with fome cre- 
dible Perfons that have been upon the top of exceeding high 
mountains, particularly of the Pic of Tenariff, (and efpecially 
with one Gentleman, who was a few dayes betore brought to [a- 
tisfie the Curiofity of our Inquifitive and Difcerning Monarch, 
by giving him an Account ofhis Journey,) T acquaint You with 
thofe of the Particulars, which I learn’d from thence, tha are the 
moft pertinent toour prefent purpofe. Firft chen whereas di- 
wers late Mathematicians willnotallow above two miles or half 
a German league (and fome of them not half fo much) to the. 
height of the higheft Mountain; the Mountain we {peak of, in the 
Ifland of Tenariff, one of the Canaries or Fortunate Iflands, is fo 
high, thar, chough perhaps I think thofe Travellers I have taken 
notice of, {peak with che moft when they write, that the cop of 
this Mountain is to be feen at Sea 4 degrees off, #.¢. at leaft threé- 
{core German Leagues, yet having ask'd the ingenious Gentles 
, maniately mentioned, Mr. Sydenham, from what diftance the top 
‘of the Sugar- loaf (or higheft part of the Hill, fo called from 
its Figure) could be {een at Sea, according to the common opir 
nioa of Seamen? he anfwer’d, that chac Diftance was wont to be 
seckon'd 60 Sea-Jeagues, of 3 miles to.a League: adding, that he 
- bimfelf had feen it about 40 leagues off, and yet it appear'd ex- 
ceeding high, and like a blewith Pyramid, manifeftly a great deal 
higher chan the Clouds. Aad what he related to me about the 
Diftance, was afterwards confirmed by the AnfwersI receiv’d | 
from obferving men of differing Nations , who had fail’dthac | 
ways and particularly by a Noble Hirtuofo, skili’d in the Mather 
7 a M 2 maticks, 
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maticks, who was then Admiral ofa brave Englifh Fleet: And 
the above mentioned Gentleman (M*' S.) allo told me, chat fomee 
times men could trom thence fee the Ifland of Madera, though 
diftant from it 70 leaguess and that the Great Canary, though 18 
leagues off, feem’d to be very near them that wereon the top of 
the Sugar-losf, asif they might leap down uponit: Thus far 
M: Sydenham, By whofe Relation it appears, that this Pic mutt 
_ befarhigher chan Kepler and others allow Mountains tobe: for 
- elfeit could not be feen at Sea from fo greata Diftance. And 
the Learned Ricciolws (uppofing it to be (as fome Navigators ree 
port it to be) difcoverable at Sea 4 degrees off , calculates its - 
height meafar'd by a Perpendicular line, and allowing too for 


_. Refra@ion, to amount to Ten miles, which Alcieude alfo the ac- 


curate Snellixe affigns it, But] fear chis Learned man may have 
been fomewhat misintorm’d by the Navigators he relyes on, or 
elfe that the way of allowing for RefraGtions is not yet reduc’d to 
a (afficient Certainty, - For 1 do not find by thofe who have pur- 
pofely goneto thetop of it, that che Mountain is fo highas his 
Calculation makes it. And whereas the fame Eminent Writer _ 
refolutely ponounces that the Height of mount Canca/us, Dedue 
Gion being made for Refraction, is 51 Bolonian miles, (which 
are confiderably greater thanthe Roman miles,) I doubt chat 
here likewife, though I queftion not his Supputations if You 
_ grant him the Grounds of them, he makes this Mountain far high- 
erthanindeeditis, For the Paflage of —4rifotle, on which he 

_ founds his Opinion, is obfcure enough; and 4riffotle himfelf 
does fometimes take up Reports upon Hear-fay, without over- 
ftri@ly examining their Trath or Probabilicy; whereas all the 
Navigators and Travellers I have hitherto met with, (and Your 
Lordfhip knows, that I have apon a Publick Account the oppor- 
tunity of meeting often with fuch men,) doalmoft unanimoatly 
agree, that the Pic of Tesersf isthe higheft Mountain hitherto 
knownin the World, and yet that is fo far from being 15 leagues 
high,(as fomae Eminent and even late Writers would perfwade us,) 
| 7 e | | that 


Touching the fpring and weight of the Air. 83 
that it is fcarce a 7" part fo high as Ricciolus computes Moune 
Cawcafus to be. For having ask’d Mt Sydenham, and others, 
what was the Eftimate made by the moft knowing Perfons of the 
Ifland of the height of the Hull, he told me that his Guides ac. _ 
counted it to be one and cwenoty mile high from che Town called 
Loretava , feared onthe lower part of the Hill ; from which 
town tothe Sea there is 3 miles of way alwayes defcending. Buc 
in regard that che way, which amounted to 21 miles in length, is, 
as other wayes whereby f{teep places are wont to be afcended, 
made to wind and turn for the conveniency ‘of Travellers; I can 
- fcarce deduct Jefs than 2 thirds for the Crookednefs of the way: 

and accordingly having ask’d him, whether che Perpendicular 
“height of it had been accurately taken by any with Mathematical - 
Anftraments, be anfwered, that he could fay nothing to chat upon 
Ahis own knowledg, but that a Sea-man with great confidence af- 
firmed himfelf co have accurately enough meafur'd it by Obfer- 
vations made inaShip ,. and to have found the Perpendiculac 
_ height of the Hill to be about 7 miles. Which Eftimate agrees. 
well enough with the Calculations of Ricciolus and Snellius, if we 
Jeffen the Diftance ftom which the top of the Hillis to be difcos 
vered, from 60 German leagues of 4 milestoa League, to the 
like number of common Leagues at 3 miles toa League. =. 

And becaufe eminent Writers have fo confidently deliver’d 
prodigious things touching the height of this Mountain, I will - 
here, to confirm the Eftimate already made, adde thefe Particu- 
Jars, whichT took from the Gentleman’s own mouth, (and which 


were afterwards confirm’d to me by another that went with him, 


and partly alfo by a 34, who went upto the cup:at another time 
of the Year,) viz. That they begun their Journey from L'oreteva 
oo the 18" of Augaft, about 10 of the Clock at nighe, and tra 
vell’d till Five in the Afternoon onthe Munday following, refting 
two Flours by the way, and travelling about 10 miles of their 
way upon Mules, which afterwards they were forc’d to leave, and 
betake themfelves to their feet. Refting upon Munday till 


midr 
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midnight, they refum’d their journeying, and -travell’d til] about 
Nine the next morning, at which time they arriv’d at the top of _ 
the Sugar-loaf, or higheft Pile of the Mountain; fo that the 
travell’dinall but 26 hours, in which, confidering the fteepne(s 
and ruggednefs of the ways,and that they were forc’tto goe above . 
half way on foot, to which they were unaccaftomed, tis likely e- | 
nough that the length of the way didnot much , ifacall, exceed 
the Computation of che Guides, _ 2 © | : 
Wehave fince endeavour’d, bat without yet knowing what 
will be the fuccefs, tohave the heighe of this Mountain carefully 
taken by skilful men. Inthe é#terim I thall not deny, bue that 
if what WA riftotle and other Auchors report of Mount Cance/us 
be true, there may befar higher Mountains than the Pic of Te- 
mariff, elpecially fince there is one Confideration, which perhaps 
_ You will not chink defpicable, that I find noc taken notice of by 
thofe rhat have written of the height of Mountains; vsz. That of 
The like Confideration tO Mountains that, meafur’d by Geometrical loftru- 
I fince found to bave ments, may appear co beot che fame height, there may 
heen adh fore me ©Y vet be a Great inequality; becaufethe Meafurer meafares 
ve learaed Ricciolus, ee 
onely from fome plain piece of Ground at the bottom of 
the Hil] ro the top, whereas it may be, that the Country, where- 
in one of thofe Mountains ftands,mn:y be exceedingly much high. 
er than that wherein the other is plac’d: which difference of 
heights in the feveral Countreys, hethat is to meafare onely the 
height of one of the Mountains, is not wont to take any Notice 
of; and confequently though in refpe& of the Plains, adjacent to 
the feet of che Mountains, their Alcicudes may be equal, yer ia 
refpect of che Level or Superficies of the Terraqueous Globe, 
confider’d as having no Mountains at all but thofe two, the height 
of the one may far exceed that of. the other; andfo the Pic of Te- 
nariff being look’d upon from the Level of the Sea,may be much 
Jefs high than fome other Hils, but may appear much higher than 
fome other Hils, which yet protaberating above the level part of 
fome Country which is it felf generally exceeding high, may have 
its 
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its top mote remote from the Centre of the Earth, than that of . 

the Pic, and would appear higher than it, if as well che one as the 
other were look’d upon from the fame Superficies of the Sea. 

-  Battoreturnto che height of the Atmofpheres in order co the 
making an Eftimate of what we have confider’d as to the height 
of Mountains, I fhall adce, that though by what has been alrea- 

_ dy faid touching the height of the Pic, and other Hills, it appears, 
that the Atmofphere reaches far higher than many learned men 
would hitherto allow, yet we arenot to think chat the Atmo- 
{phere may not reach almoft incomparably higher than the tops 
of Mountains. Nor do I fuffer my felf to be concluded by whac 
many Commentators of Arifforle and other Writers are wont t>. 
teach touching the diftin& narrow Extent they allow to that 
S phere, within whofe Limits they would have the Steams of the 

_ Terreftrial Globe to produce Meteors. How far the Heighe of | 

. Mountains may make the Air at the tops of them inconvenient 

for Refpiration, thall be (God permitting ) confider’d, when L. 
come to acquaint Your Lordthip with my loofe Tryals about. 
 Refpiration. : - : | 


EXPERIMENT XXIV. 


Shewing that the Preffure of the Atmofphere may be exercis’d enough: 
tokeep up the Mercury in the Torricellian Experiment though 
the Air pre{s apon it at avery [mall Orifice. 


Y¥ avery flight variation of the foregoing 2at Experiment 

we may both confirm one of the moft important an the leaft 
likely Truths of the Hydroftaticks, and remove an Objection, 
which, for want of the knowledg of this Trath, is wont to be 
urg‘dagainit our Hypotbes even by Learnedmen. For divers of 
thefe, when they feeshe (ame Phenomena happen in the Torricel- 
Liaw Experiment, whether it be made inthe open Air, or in @ 
| _ rn Chamber, 
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Chamber, are forward to objet, That if it were,as we fay tis, the 
weight of the Air, incumbent on the ftagnant Mercury, which 
keeps that {ufpended in the Tubefrom falling down, the Mercury 
would not befuftain’d at any thing near the fame height in the 
open Air, where the Pillar that is fuppos’d to lean upon the ftag- 
nant Mercury, may reach up to the top of che Atmofphere, as in 
acloferoom, where they imagine that no more Air can prefs upon 
ir, chan what reaches dire@ly up tothe Roof or Sealing, And 
when co this tis anfwer’d, chat though if a Room were indeed ex- 
- actly clos’d, the Suftentation of the Mercury ought to be afcrib’d 
to fome other caufe than the weight of the Imprifon’d Air,(which 
other CaufeI have elfewhere thewn to be its Spring; ) yet in 
ordinary Rooms there is ftilla Communication between the in- 
ternal andexternal Air, either by the Chinmey, or, if the Room 
have none, by fome Crevicein the Window, or by fome Chink 
between the Wall and the Door, or at leaft by the Key-hole. 
- And when to this tis objected, that the Orifice of the Keyhole is 
much narrower than the Superficies of the ftagnant Mercuryr , - 
and confequently, though the Acmofphere were-not reduc’d to 
to prefs obliquely on the Mercury, yet, entring at fo {mall an O- 
rifice, it could not prefs fufficiently uponit; when, I fay, in an- 
{wer to this Objection I have alleadg*d that Hydroftatical Theo- 
reme, That the Preflure, infuch cafes as ours, isto be eftimated 
by cheheights of che Liquors and not the breadths, the Affertie 
on has been thought unlikely and precarious, i 
To confirm therefore chis Hydroftatical Truth, one may take - 
_ the bended Tube, meation’d in the 22** Experiments and incli- © 
ning it till the greateft parc of che Mercury pafs from the éhorter 
Leg into the longer, the upper end of this fhorter Leg may by 
the flame of a Lamp be drawn ont fo flender, chat the Orifice of it 
fhall not be above an 8" or yo" pare (notto fay as much lefle) 
as big as “twas before. For this being done, and the Tube ere- 
cted again, if the tall Cylinder of Mercary be of the ufual or for- 
met height, as we have found it, “cwill appear congruous to our - 
— | | i Hypothelis . 


=> 
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Hypothefis, that che weight of the external Air may exercife as 
much Preffion upon the ftagnant Mercury through a lictle hole, 
as when all the upper Superficies of that Mercury was dire@ly 
 expos'd £0 if. Oe 
And it one have not the conveniency to draw our the fhorter 
_ Legas is prefcrib’d, one may neverthelefs make the Tryal, by 
carefally topping up the Orifice with a Cork and Cement, lea- 
ving onely (or afterwards making) avery {mall hole for the Air 
to pafsinandout. If had aot wanted a fic Inftrument, I would 
have tried to exemplifie the Truth of what has been delivered, by 
adding to the Glafles we imploy’d to make the V'*. Experi- 
ment, fuch a Cover, as might be cemented on to the Edge of the 
Glafs, having onely a very fmall hole inthe midft, a¢ which the 
Atmofphere would be reduc’d to exercife its Preffure; and the 
like Cover I would have made ule of in the X'* Experiment, about 
the breaking of Glafs-plates in the unexhaufted Receiver, by the 
bare Spring of the Air. | | 


EXPERIMENT XXV. 


‘Shewing that an Chlique preffure of the Atmofpbere may fuffice to 
keep upthe Mercury at the wonted height in the Torricelsan 
Experiment, and that the Spring of alistle included Air 
may.do the fame. 4 


B* adding a couple of litle Circumftances to the Tryals lately 
propos’d, we may confirm two confiderable Articles of our 
Hypothefis. - For 1-if, in ftead of drawing the fhorter Leg of our. 
Barometrical Syphon (it I may fo callit) dire@ly upwards, or 
. parallel co thelonger Leg as in the foregoing Experiment, You 
make the flender part bend off fo, as that, itit werecontinued, ic 
would make aright Angle with the Jonger Leg of the Syphon, 
- or-elfe an acuce Angle tending downwards; this being done,I fay, 
- N j 
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if when the Tube is erected the Mercury reft at its wonted ftati- 
on, twill appear, thatthe Preflure of the Atmofphere may be 
exercis’d upon it as well obliquely, when the Pipe that .conveyes 
it is either Horizontal, or opens downwards. | 


And 2. if in ftead of bending this flender Pipe, one feal it up 


Hermetically, the continuance of the Mercurial Cylinder at the 

eme height will fhew, thac the Spring ofavery litle Air, fhue 
up withthe Preflure of the Atinofphere uponic, (though no 
more than what the Air here below ts ordinarily expos’d to by 
- the weight of the incumbent Air, ) is able to fupport as tall aCy- 
linder of Mercury as the weight of the whole Atmo/phere, .c. of 
as much of it, as can come to exercife its Preflure againft the 
Mercury. 


NB. Ifwhen the fhorter Leg of the Barofcope is feal'd up, 


you move the Inftrument up and down, the Mercury will vibrate, 
y-reafon of the fomewhat yielding Spring of the imprifoned 
Air; but becaufe of the refiftance of the Spring, the motion will 
be diverfified after an odde and pretty manner: which may be ea- 


fily perceiv'd by the Impreffion ic makes upon the Hand, but not 


foeafily defcrib’d. And becaufethat , when the fhorter Leg is 
drawn out flender enough, after the Inftrument is furnifh’d with 
Quick-filver, tis eafie to feal ic up with the fame of a Candle, 
without the help of any Inftrument at all, I fhall here cake notice 
to ‘Your Lordfhip, (which I could not reafonably do before,)that 
it may on fome occafions be convenient to feal up the Barometer, 
beforeit be tranfported, and, in fome cafes, to incline che Tube 
beforehand, till che Quick- filver have quite fill’d che longer Leg; 
by this means the vibrations of the Quickefilver will be lefs than 
ocherwife they would be, and ‘twill beno trouble at all, when 
the Inftrument is broughtco the defign’d place, to break off the 
flender Apex of the fhorter Leg, and fo expofe again the Mercu- 

_ ry coche Preffure of the Atmof phere. 
Asabout the former Experiments, fo about thefe two this 
Advertifement may be given; w=. That the fame Tryals, for 
| | | the 
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the main, may be made without confining ones {elf to the pros 
pos’d wayes of making them. : 

1. For the Firft of thefe new Tryals may be made by Cemen- 
ting very carefully onto the Orifice of the fhorter Leg (which 
need not be alter'd) a fhort Pipe of Glafs, whofe upper end may 
be drawn out very flender, and bent either Horizontally or down- 
wards; which is tar eafier to be done, than to draw out the fhorter 
Leg whenthe Glafs is furnifh’d with Mercury. 

2. And asfor the 24 Tryal, that may be well enough made, 
by carefully ftopping tbe unalter’d Orifice of the fhorter Leg 


with agood Cork, and our clofe Cement, or with the later onelys — 


and when you would afterwards ule this Inftrument as a Baro- 
fcope, You need but heat a Pin or flender Wire red hot, and fo 
burn ahole through the Stoppel. 

Andthis Expedient, which I could noc conveniently advertife 
Your Lordthip of fooner, may be of Ufe when a Travailing Ba- 
rofcope is to. be often remov’d: becaufe having once ftope the 
whole Orifice well, tis far more eafie to ftop and open a Pin. hole 
accurately, shan to clofe and unftopthe whole Or:fice of the 
Tube, | 

Note, endeavoured to confirm more than one of the fore- | 
going Particulars by thisone Experiment. Having caus’d a Pore 
table Barometer to be made with the fhorter Leg of a fumewhat 
more than ordinary length, I afterwards caus'd the upper part of 
this Leg to be drawn out very flender, (as in this 25'* Experi- 
ment;) and laftly I caus’dthefame fhorter Leg to be either a- 
bout or fomewhat abovethe middle bended downwards, fo that 
the fmall Orifice of the flender .4pex pointed cowards the 
Ground. Thisdone, 1 wasto have meafur’d theheight of the 
fufpended Mercory, but not having a fit Raler at hand, I then 
deferr’d, and afterwards forgot to doit; but I remember, that 
neither J, nor fome others verf’d in fuch Experiments, to whom 
I fhew'dit, took any notice that the Mercury was lefs high thin 
in ordinary Barometers, whence “twas concluded, that the Atmo- 

| N 2 fphere: 
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fphere could exercife his Preffare not onely at avery {mall Ori- 
fice, (which in our Experiment did litle, ifacall, exceeda Pine 
hole,) but when che Air muft at this lictle Orifice prefs upwards 
to beable to prefs upom the Sarface of che ftagnant Mercury: 


EXPERIMENT XXVI. 


About the making of a Barofcope (but of litle practical ufe) that 
_ferves but at certain times. | 


T O thew fome Ingenious men by a Medium, that has not hither- 

- to (that I know of) been made ufe of, That the not fubfi- 
ding of Quick: filver in an inverted Tube, that ts a Jitle fhorter 
than 30 inches, or thereabouts, does not proceed from fuch a fuga 

' Yacui as the Schools afcribe to Nature, but from the Gravity of 
the external Air, I devifed the following Experiment. 

Having made choice of a time, when it appear'd by a good 
Barofcope, (which I had frequently confuleed for that purpofe,) 
that the Atmofphere was confiderably heavy, I caus’daGlafs- 
pipe, Hermetically feal’d at oneend, and in length about a foot 
and a half, to be fill’d with Quick: filver, fave avery litle wherein 
fome drops of Water were put, that we might the better difcern 

the Bubbles, if any fhould be left after the inverfion of the Tube 
into anopen Glafs with ftagnant Mercury init. Having by this 
means (though not without difficulty) freed the Tube from bub- - 
bles, we fo order’d the matter, that the Quick. filver and the litle 
water that was abourit, fill’d the Tube exactly, without leaving 
any interval that we could difcern atthe top, and yet the Mercuri- 
_ al Cylinder was but very lictle higher than chat of our Barofcope 
was ac that time. . : 

This done, the newly filled Pipe was left erected in a quiet 
place, where the Liquors retain’d their former height for divers 
dayes. But cthough an ordinary School-philofopher ~ con- 

- : dently 


- 


eas - _— 
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fidently have attributed this fuftentation of fo heavy a Body to 
Nature's fear of admitting a F'acaums, yet it feerns, that either fhe 
is not alwayes equally fubject to that fear, or fome other caufe of ° 
the Phenomenon mult be affign’d, for when (a pretcy while after) 
I had obferv’d by the Barofcope, that the Atmoiphere was grown 
much lighter than before, repairing to my fhort Tube, 1 found 
that according to my expectation the Quick: filver was not incon 
fiderably fubtided, and had lefe a Caviry at che top, which after- 
waras grew lefler, according asthe Atmofphere grewheavier. 

NB. 1. The Tubeimployed about this Experiment, may: 
be brought to the requiftce fhortnels, either by wearing off alit- _ 
tle of the Glafs at the Orifice of it, or by increafing che height of 
the ftagnant Mercary, into. which ie hath been inverted. 

2. When the Quick filver in our fhort Tube was much fub- 
fided, there appeared in the Water that {wam upon ita litle Bub- 
ble, about the bignefs of a {mall Pins head, but, confidering how. 
careful we had been to free the Tube from bubbles before we fer 
it toreft, it may very well be, chat this fo fmall a Bubble was not 
produc’d ull after the fubfiding of the Quick filver , whereupon 
the Aerial Particles in the Water became lefs comprefs’d than be- 
fore; not to mention that the Bubble (fuch as ic was) appear’d. 
very much greater than it would have done, if the Preffure of the 
Acmofphere bad not been kept from it by the weight of the fab- 
jacent pillar of Mercury. 


FP —Se 


EXPERIMENT XXVIL. 


About the Afcenfion of Liquors in -very [lender Pipes inan 
Exhanfted Receiver. : 


V VV Hat Trelated to Your Lordhip in the35'*of the publifh’d. 
Experiments, (pag. 138.) about the feemingly f{ponta- 

neous Afcenfion of Water in flender Pipes, has occafion’d the: 
: ma.. 
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making of many Tryals by the Curious, whereby chat Experi- . 
ment has been not alittle diverfify'd ; bue becaufe among thofe 
I have yet heard of none have been made in our Engine, it may 
not be amifs to adde the following Tryal, which may be of ule 
in che Examen of one ot two of the chief Conje@ures that have 
hitherto been propos'd about the caufe of that odde phenome. 
non. | 
We ting’d fome {pirit of Wine with Cocheneel, which being put 
_ intothe Receiver, and the Air withdrawn, did exceedingly bubble 
forapretcy while. Then little hollow Pipes of differing Sizes 


oi being put into it, the red Liquor afcended higher in the flenderer 


than the others, but upon the withdrawing of the Air there {carce 
appear’d any fenfible difference in the heights of the Liquor, nor 
yet upon the letting icinagain. . 

Afterwards two fuch Pipes of differing Sizes, being faften'd to- 
— gether /at adiftance) wich Cement, were let down into the fame 
{pirit of Wine when the Receiver was well exhaufted , notwith- 
ftanding which the Liquor afcended in them, for ought we could 
plainly fee, after the ordinary manner; onely when the Air w3s 
let in again, there feem’d to be fome little (and but very litle) ri- 
fing at leaftin one of the Pipes. Inthis Tryal chis Phenomenon 
was noted: That though there appear’d no Bubbles at all in the 
veffel’d {pirit of Wine, (notwithftanding that we continued to 
pump,) yet there did for a pretty while arife bubbles in thae pare 
of the Liquor that was got into the {lender Pipes, which I guefs’d 
— to proceed from the faftentation (in parc) of che {pirit of Wine, . 

made by the infide of the Pipe whereto it adher'd. a 


EX PERI- 
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EXPERIMENT XXVIIL 


About the great and feemingly (pontancous Afcenfion of Water in a 
Pipe fill'd with a compact body, whofe Particles are thought in- 
capable of smbibing it, 


V Pon occafion of the (feemingly) fpontaneous Afcenfion of 
Water in flender Pipes of Glafs, I confider’d thar ’twould - 
~ be eafie by another way to makeit rife toa tar Grecter height 
than hithertohad been done; for fince we had found by Obiere 
vation that, caterss paribus, the flenderer the little Pipes were that 
we imployed, the higher the Liquor would rife in them; and fince 
the Hydroftaticks hadtaught us, that often times even in very 
crooked Pipes Water would be made to afcend by the fame wayes 
(of raifing it) tothe fame perpendicular height (or thereabouts) 
as inftraighe ones; 1 thonghr, that I might well fubfticutea 
Powder, confifting of folid Corpufcles heap’d upon one another, 
and included in a Glafs-Cane in ftead of the litle Pipes Ihadhi- | 
therto ufed. For! confider’d the litle intervals, that would ne- . 
ceflarily be left between thefe differingly fhap’d and confufedly 
plac’d Corpufcles, would allow paflage to the Water as did the 
Cavities of thelitrle Pipes, and yet would in many places be | 
ftraicer than the flendereft Pipes 1 had us’d. And though beaten 
Glafs, or fine Sand, &c. might have been imployed about this 
Experiment, yet I judg’dit far more convenient to make ufe of 
fome Metalline Caix, becaufe the Operation of the Fire, making _ 
a more exquifice Cominiaution of Solid bodies than our Peftles 
are wont to do, is fittofapply us with exceeding minute Granes, 
that intercept proportionable Cavities becween them, 

Upoa this Confideration therefore (befides others to be here- 
after hinted) [ took a ftraic pipe of Glafs, open at both ends, and 
ofa moderate widene(s, (for it need not be very flender,) and ha- 
ving tyeda Linnen-rag to one end of it, thatthe Water might 
| | | have 
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have free paffage in, and the Powder not beable to fall out, we 
carefully and as exactly as we could, fill’d the Cavity with Mini- 
um, (which is Lead calcin’d, without addition, to Rednefs;) and 
then having erected the Tube, fo that the bottom of it refted up- 
on that of a fomewhat fhallow and open mouth’d Glafs, contaie 
ning Water enough to {wim an Inch or twoabove the bottom 
i. Of rhe Tube; into whofe cavity it did, as I expected, infinuate ic 
(iri focatelt by degrees, as appear’d by alitle change of colour in that pare 
not) aboutat the Minium which itreache, till (the open Glafs being from 
ee of metie Co time fapplied with freth liquor) it attain’d co che heighe of 
year 1662.ab0ut ;oinches. And then, ourSociety expreffing aCariofity to fee 
it, and have it plac’d among better things, I was hinder’d from 
making any further Obfervations with that particular Glafs. 
Wherefore taking afterwards another Tube, and fome Minium 
carefully prepared, I proiecuted the Experiment fo as to make 
the Water rife in the Pipeabout 40 inches above the furface of 
the ftagnane Water, andI guefs’d it had rifen higher, but, by 
-reafon that at che upper part ofthe Minium the ditference of co- 
lour was fo {mall, as not co beeafily diftinguifhable wich certain- 
ty, I forbore to allow a greater height to che Afcenfion of the — 
Water: nor could !, where I chen was, much promote the Expe- 
— rimeat, for-want of fuch Accommodations as I defir’d ; but abou 
the Experiment , as I try dit, I hall take notice of the following 
particulars. 

I tryed fome other Powders befides red Lead, (as beaten Glafs, 
pieces of fine Spunge, Putty, &c.) but did not find any of them 
do fo well; which fuccefs was yet perhaps but accidental, and 

_ therefore the Tryal may be repeated, efpecially with Putty, be- 
caufe chat being a MetallineCalx as well as Minium, confifts of 
very {mall Grains, and by reafon of its Great whitenefs receives a 
Greater change of colour by wetting than Minium doess in which, 
efpecially if it bevery fine, the difcoloration that Water makes 
toward the upper partof the Tube, is fometimes not fo eafieto 
beclearly difcern’d. | 

2. I 


eee 


Touching the [pring and weight of the Air. 95 

2. Idid indeed endeavour co remedy this inconvenience, by 
ufing, in ftead of meer Water, tinted Liquors, as Ink, tincture 
of Safron, &c. but they feem’d not to rife near fo highas Water 
alone,as if the diffolv’d ingredients did by degrees choak the pores 
of che Minium. ; . 

3- ~To have the Grains of our Powder more minute and the 
{maller intervals between them, I chofe not onely co afe the fi- 
neft lore of Minium I could procure, but alfo co fife it through a 
very fine Searce,and to put it but by litle and litle into the Tube, 


chat by ramming it from time totime it might be made to lie the . 


clofer; which Expedients fucceeded not ill. 


4: Itfeem‘d bya Tryal or two (for I am not fare the obfer- _ 


vation will alwayeshold,) thac if che Tube were very flender, (as 
about the bignefs of a Swans quill,) the Experiment fucceeded 
not well. | | 

5- Iemay be worth while to obferve in what times the Wa- 
ter afcends to fuch and fuch heights; for ac the beginning twill 
afcend much fafter then afterwards, and fometimes ewi!l continue 
tiling 24 or 30 hours, and fometimes perhaps much longer. 

.6, One of the fcopes I propos’d to my felfin this Experiment 
was to difcover a miftake in the Explication thac fome Learned 
modern Writers have given us of the caufe of Filtration, for 
whereas they teach that the parts of Eitere that couch the Water, 
being {well’d by the ingrefs of ic to their pores, are thereby mace 
to lift ap che Water, cillit cowch the fuperiour parts of the Filcre 


that are almoft contiguous tothem; by which meansthefe being - 
* alfo wetted, and {well’d, raife the Water to the other neighbour- 


jng parts of the Filtre, tillic have reacht to the top ofit, whence 
its owa Gravity will make itdefcend. Butin our cafe we havea 
Filere made of folid Metalline Corpafcles, where twill be very 
hard to fhew that any fuch intumefcence is produc’d, as the reci- 
ted Explication requires. 


_ 7, Water afcends fo few inches even in very flender Pipes,” 


as to feem muchto favour their Judgment, who diffallow che 
O° 


cons 
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conjecture lately entertain’d by fome ingenious men, (particular-- 
ly Mr H.) about the raifing of the Sap in Trees after the like man- 
ner that Water.is raifed in flender Pipes ; but withour fally de- 

livering yet my thoughts of that Speculation, 1 may take notice, 
chat in the laft Tryal above recited, I made Water to afcend near, 

if not above, 3 foot 23; and if by fo fleight an Expedient, Water 

may bemadetorifeas high as is neceflary for the Nutrition of 
fome thoufands of Plants. (for {uch a number chere ts, chat exceed 
snot 3 foot ; inheight,) one may without abfurdiry ask, why tis 

not poffible that Nature, orrather the moft wife Author of ic, 

may have made fuch Contrivancesin Plants, as to make Liquors 

a(cend ia them to the Tops of the talleit Trees 5 efpecially fiance, 

befides divers things that we may already fufpect, (as Heat, and 

fomething equivalent to well plac’d Valves,) many others, thae 

- perhaps are not yet dreamt of , may probably concur to the 

Effe&. — @ 

8, As I formerly made, by bending the flender Pipes we. 
have beentalking of, fhore Syphons through which the Water 
ruas, without being at firft affifted by Suction, fol thought fitto - 
try, whether I could not in larger Pipes, by the help of Minium, 
make much longer Syphons. But though when the Orifices were 
_ tarn’d upwards, fine Minium were ramm’d into both the Legs, 
and che Orifices were both of them clos'd, yet when they came 
- to beagainturn’d downwards, the weight of the Minium would 
fomewhere or other (and for the meft part at or near the flexure) 
make fome fuch chink or difcentiniiation, as to hinder the farther 
progrefs of the Water. Which impediment, though I judg:die 
. fuperable enough, (efpecially by making at the Flexure alittle 
Pipe or Socket, by which both Legs might be clofely fill:d) yee 
for want of Accommodations and leifure ie was left unfurmoun- 
ted. Upon which account alfo 1 did not fatishe my felf about 
the fuccefs of fome former Tryals, as of the Afcenfion of Water 
into pieces of Wood of differing forts, the operation of the Vi» 
__. ciffitudes of the Suns beams, and the abfence of them upon liquors 

_, afcending in Tubes fill'd with Minium, &c. 9.Whe- 


Touching the fpring and weight of the Ai. 67 
Whether the Preffure of che outward Air be the caufe of 
the Afcenfion of Liquors in our Tubes furnifht with Minium, is 
“a Probleme, in order to whofe Solution I could acquaint Your — 
* Lordthip witha Contrivance, wherewith to make fome Tryals’ 
inour Engine. But finceit can {carce be well defcrib'd without 
- many words, unlefs You exprefs a particular Curiofty to know 
it, I fhall aot trouble You withit: and che rather, becaufe the beft 
way I know of examining this difficulty belongs to the 24 part of 
this Continuation, where mention is made of an attempt about 
it, which did nor, I confefs, difpleafe me, | 


NN 


EXPERIMENT XXIX. 
Of the feeemingly [pontaneous Alcen(ion of Salts alone the fides of 
Glaffes. with a conjecture at the Canfe of ry j 


T° the fame Caufe (or the like) with that of the Afcenfion of 
Water in {lender Pipes may be probably referr'd an odde 
_ Phanomenon, which though I remember not to have been men- 
- tioned by any Chymical or other Writer, Ihave not unfrequent- 
ly obferved as well by chance as in Tryals purpofely made to {a- 
tisfiemy felf and others about the truth of it. | 
The Phenomenon, in fhort, was this. That having in wide- 
mouth'd Glafses (which fhould not be very deep) expof-d to the 
Air a ftrong Solution of common Sea-fale or of Vitriol, which 
reacht not by fome inches co the top of the Glafs; and having fuf- 
fered much of the aqueous part’ to exhale away very flowly,the - 
coagulated Sale would at length appear to have lind the infide of 
the’ Glafs, and co have afcended much higher, not onely than the 
place where the farface of the remaining Water then refted at, ~ 
but than the place to which the Liquor reache when ‘twas firft 
pouredin. And ifthe Experiment were continued long enough, 
I fometimes obferved this ear of the Saltto _—- 
| o ome ~ 
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fome inches;and that the fale did not-onely line the infide of the 
Glafs, bur, getting over the brim of it, cover’d the outlide of it 
with a Saline Cruft: which made them that {aw how litle liquor 

‘remain’d inthe Glafs, admire how iccould poffibly get thither. 

And though Ihave mentioned but the Solution of Vitriol and 
Sea-fale, beesufe they are much eafier chan others to be procur’d, - 
and yet the Experiment fucceeds berter in Them than in fome o- 
ther far lefs parable Salers ; yet they are not che onely ones by 
whofe Solutions the recited Phenomenon may be Exhibited. 

As for the Caufe of this odd Effect, though I fhall not propofe 
any thing aboutit with Confidence, cill I have farther inquired in- 
toit, andefpecially till Ihave tryed whether the Phenomenon 
may be produced in an Exhaufted Receiver; yet, by what I have 
hitherto obferved, [am inclin’d to conjecture, that it may bere- | 
ferr’d to fuch a caule as that of the Afcenfion of Liquors in Pipes 
after fome fuch manner as this. So 

Firft, I obferved, thacin Water and Aqueous liquors, that 
part of che Surface which is next the fides of the Glafs, is (whate- 

ver the reafon of it be) fenfibly more elevated than the reft of the 

Superficiess and ifvery litle clippings of Seraw or other fuch mi- 
nuce and light bodies, floating upon the Water, chance to ape. 
proach near enough to the fides of the Glafs, they will be ape 
{which one wou'd not expect) torun up as twere this afceat of 

~ “Water, and reft againft the fides of the Glafs, 

Next we may take notice with the Salc-boylers and Chymifts, 
that Sea-fale is ufaally wont to coagulate at che top of the Water . 
in fmall and oblong Corpufcles, fo that as tothefe tis eaffe to 
conceive, to them that have confidered the firft Obfervation, how 
numbers of chem may faften themfelves round about to the infide 
ofthe Glafs. And befides Sea-falt, I have found by tryal divers 
others, if their Solutions be flowly enough evaporated, that will, 
whiltt yer there remains a good proportion of tnaee afford Sa- 
- line Concretions at the top of che Water. And the faftning of 
Saline particles to the fides of the Glafs may perhaps be promo- 
: 7 "3 | ted 


-— 
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ted by the Coldnefs that may be communicated to the Corpu- 
fcles contiguous to the Glafs, by reafon of the coldnels. which the 
Glafs may be fulpected to have, upon the fcore of its Denfity, in 
comparifon of Water. Buttoproceed: Iconficer, that by the 
Evaporation of the aqueous parts of the Solution, che furface of 
_ the remaining liquor muft neceflarily fubfide, and chofe Saline . 
particles, that were contiguous to the infide of the Glafs and the 
more elevated part of the Water, having no longer enough of Li- 
quor to keep chem diflolv’d, will be apt to. remain fticking co the 
fides of the Glafs, and uponthe Jeaft farther Evaporation of rhe 
Water will bea litle higher than the greater part of the Superfi- 
cies of that Liquor, by which means it will come to pals, thar, 
_ byreafon of the litle inequalities that will be on che internal furs 

face of the adhering Corpufcles of the Salt, and perhaps alfo on 

the internal Supesficies of the Glafs, there qwill be intercepted be- 
tween the Salt and the Glafslicle Cavities, into which the Water 
<ontigaous to the bottom will afcend or be impell’d upon fych an 
account as that, whereon tisrais’d inflender Pipes. And when 
the Liquor is thus got to the top of the Sale, andcomes to be 
expofed to the Air, the Saline part may, by the evaporation of the 
Aqueous, be brought to coagulate there, and confequently to 
increafe the height of the Saline filme, (if I may focall its) which 
by the like means may beat length broughe to reggh to the very 
top of the Glals, whence it may eafily be brought over to the. 
outfide of the veffel, where the natural weight of the Solution 
will facilicace its progrefs downwards; and theskin of Salt, toge- 
ther with the contiguous furface of the Glafs, may (at length) 
conftitute a kind of Syphon, 

Tothis Explicationit agrees well, that I have ufually obferved 
the Saline filme hitherto mentioned to be with great eafe tepara- 
ble from the Glafs in large Fleaks, which argues, that they did 
not ftick clofe to one another except in fome few places, but had 

. athin Cavity intercepted between them, through which the wa- 
ter might afcend, : : 
Nor 
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Nor is it repugnant to this Explication , that in cafe the Wa- 
ter afcended, it fhould, as ic feems, diffolve the Salt. . For the 
Liquor being already apon the point of Concretion, is fo glutted 
— with Sale, that it can diffolve no more. Whence we may alfo 
render areafon, why, when the Saline filme chances to reach tothe 
outfide of the Glafs, the Liquor (divers times) does not rua , 
down to the bottom, bat is coagulated by the way. And Ihave 
alfo had afufpicion, (though I could not feafonably take notice of 
ic before now ,) that when the Goncretion is once began, the 
Film may be railed and propagated, not onely by the morion of 
the Liquor between the infide of itand the Glafs, but by the fame 
Liquor’s infinuating it {elf on the outfide of the Film into the 


{mall Chinks and Crevifes, intercepted between the Saline Cor- 


pulcles, as Ink (efpecially if fomewhat chin) rifes into the Slic, 
and along the fides. of the Nib of a Pen, though nothing but its 
very point be dipt in the furface of the liquor. And by this means 
the impregnated Solution may as it wereclimb up tothe top of 
| a faline Concretion, and by coagulating there adde to its 

eighe, | | = 
Some other Circumftances Ihave noted of our Phenomenon, — 
that agree with che propos’d Explication, but perhaps it would — 
not be worth while to. {pend more time about ic. Not to exa- 
_ mine here whed@er whac has been related, fo as to make it proba- 
ble thac afcending Water may carry up wherewithall co heighten 
and increafe the Pipes or veflels through which itrifes, may cone 
tribuce any thing more then was faggefted in the fotmer 28:5 Ex- 
periment, cowards the Explication of the Rifingand diffafing 
ofthe Sap in Trees, . -s 


EXPER I- 


Touching the Spring and VVeioht of the dir: ton 


EXPERIMENT XxXx. 


A bout an attempt to mealure the Gravity of Cylinders of the Ata 
mofphere, fo as that it may be exprest by known and common 
sg a Weights. | 
V Hilft I was making the former Experiments, ‘twas more 
than once my with, that by knowing the juft weight of 
a Cylinder of Quick- filver ofa determinate Diameter, and of 29 . 
or 30 inches high, which is near the height that the Air does ufu- 
ally counterballance, I might the better eftimate the weight, of a 
Cylinder of the Atmiofphere of that Diameter, and confequently 
make the better Guefses how near the effeQs of the Spring of 
the Air (as well as of its Weight,) prodac'd by the help of our | 
Engine, approach’d to the utmoft of what might have been expe- 
&ed, in cafe all che inftruments imployed had been perfe@, and 
_all concurrent circumftances had been favourable: And upon 
this account I feveral times regretted my want ofa long Ioftru- 
ment of Steel or hardned Iron, wherewith I many years fince 
made an Obfervation, that was more carefully regiftred than pre- 
ferved, of the weight of a Mercurial Cylinder of a determinate 
height as wellas Diameter; which weight I did not think it fo 
{afe to determine by the help of Glafs-Tubes, becaufe tis very 
difficult to have them aniformly Cylindrical, and to know that 
*- they are fo, inregard that they are form’d but by blowing and 
drawing out, and, befides the inequality chat may happen to the 
Cavity upon other accounts, tis very difficule to make the fides 
of the Clafs equally thick, and to examine whether they be fo . 
or no, | - | 
Batat length lighting upon (what I had too often wanted in 
the foregoing Experiments) a dexterous Artificer, that chanced 
to come fora while to the place where I then was, Iindeavour’d to 
repair my lofs, as wellas he could help meto doir, by caufing 


“tv. 
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him to curn very carefully a Cylindrical piece of Brafs, of an inch 
in Diameter, and 3 inches in length, and open(that it might be the 
better wrought) at both ends, to one of which was exaQly fitted 
a flat bottom of the fame Metal, faftned very clofe to it with lit- 
tle Screws on the outfide; this being judg’d & better way, than if 
ithad been turn’d all ofa piece. | 
This inftrument being diligently counterpois’d ina trufty pair 
of Scales; was carefuliy fill’d with Mercury, which (for greater 
caution) we took out of anew parcel, that we had not yetim- _ 
ployed about other Experiments, and finding icto weigh xvir 
Ounces, one Dram, 45 Gr: Troy weight, (or 137 dr: 45 gr:) 
muluplying chat by 10, there willcome for the weight of a Mer- 
curial Cylinder , of one inch in Diameter, and 30 inches in height, 
(and fo high] have divers times feenthe Mercury to be ina-good 
_ Barometer,) about 14, 2/, (#.¢.14/, 2 Ounces, and above three © 
drams, Troy-weight; and almoft 11, 84. Haberdupoife weighr, 
(4.e. 11/4, 12 Ounces, and above 6 Drams,) which,is a greater 
weight chan without fucha Tryal one would eafily imagine thac 
fo fhort a Cylinder of Mercury, and much lefs that a Cylinder of 
fo lighta Body as Air, being neither of them above an Inch Diae | 
meter, could amount to. ; | 
Note Firft, to examine at the fame time the weight of the 
‘Mercury, and its proportion to Water, we did, before the Mercu- 
ry was poar’d into the Brafs-veflel, fill ic with Water, (after 
which we wip’d it dry before the Mercury was put into it;) and 
this liquor weighing 10 drams , and 15 gr: the proportion be- 
tween the Mercury and the Water appeard to be that of 13 48 to 
1: which though it feem fomewhat of the leaft, yet Your Lord. 
fhip may remember, that I formerly cold You I had feveral times 
found thereceiv’d proportion of 14.t0 1, between Mercury and 
Water, to be fomewhat too greats and befides that, ina veffel 
whofe orifice was no lefle than an inch in Diameter, tis excee- 
ding difficule to be fure when tis precifely full either of Water or 
Mercury; becaufe the former has a Superficies confiderably con- . 


Cave - 


— ae 
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cave, andthe other one that is notably convex, and though we 
us’d fome litle Arcifices (which would be troublefome here to 
mention) to eftimate the protuberance of the one liquor, andthe 
deficience of the other, as near che truth as could be, yet I am not 
fure but there may have been a few Mercurial Corpulcles more 
‘than there fhould have been, and that confequently fome fmall a- 
batement may have been made of the weight newly attributed to 

the whole Mercurial Cylinder cf 30 inches, a 
9, Thad thoughts of making ufe of the Barrel of a Gun, of a 
convenient length, to findthe weight of a Mercurial Cylinder of 
2 foot.and!, but preferr'd the Infrument already made ufe of 
(efpecially not being where I could have one bored after a pecu- 
liar way,) pot onely becaufe I could not meet with one whofe 
Diameter was a juft inch, and confequently as convenient for cal- 
culations, and becaufe that the Barrels of Guns are often bor’d a 
lille Tapering; but becaufea skilful Artificer confeft tome, that 
they f{carce ever bore fuch Barrels, but with a four- {quare Bit, (as 
they callic,) which leaves the Cavity too Angular, or too imper- 
feétly round; whereas it an Hexahedrical Bit be imploy’d ic will, — 
as he affirm'd, make the Cavity almoft as Cylindrical as can be 
reafonably defired. I fay nothing here of making ufe tor our pur- 
pofe of a Trunk, as they call ahollow Cylinder of Wood, be- 
caufe I elfewhere fhew, chat Wood (at leaft {uch as the Trunks 
to fhoot Pellets with are wont to be made of) is not of a Texture 
clofe enough for fuch an ufe. | 
3+ Becaufein Cylinders of Mercury, 30 inches is a height 
which che Acmofphere is feldome heavy enough to beable to 
counterpoife, and becaufe 29 inches is (omewhat nearer the mide 
die between the greateft and che leaft heights, at which I have ob- 
ferved the Mercury at differing times to ftaod in. good Barome-. 
ters. ‘Your Lordfhip may, if You pleafe, abate a 30% part of 
the weight affign'd above to a Mercurial Cylinder of 30 inches, 
(though I take 29 and 3, or thereabouts, to be fomewhat. 1 more 
ufual height of the Mercury, than precilely Nine and twenty.) 

| | Pp 4. The 


04 A (Continuation of New Experiments 
4. The Weight ofa Mercurial Cylinder in an e£qazlibvinns 
_ withthe Atmofphere, and of one inch in Diameter ice thas 

fetled, we may, by che help of the doctrine of Proportions, and a 
few Propofitions, efpecially the 14t* of the 12% book of Eacli- | 
des Elements, eafily enough calculate che weight of a Cylinder of 
. Mercury of another Diameter, and confequently the force of the 
_ Preffure of an Atmofpherical Pillar of the fame Diameter. For 
fince according to the forenam’d 14 Propofition of the 12", 
Cylinders of equal Bifes are to one another as their Heights; and - 
fince by the 24 Propofition of the fame 1 2. Element, Circles fuch 
as are the Bafes of Cylinders) are to one another, as the Squares 
of their Diameters; and fince laftly we fuppofe, that Mercury: 
being a Homogeneous body, at leaft as to fenfe, the Mercurial 
Cy liaders will have the fame proportion to each other in Weight 
thac they have in Bulk; fince, fay, thefe things are fo, if, for in- 
ftance, we defire to know what will be the weight of a Cylinder | 
0 tae high, whofe Diameter is two iaches, the Rale will 

this- 

As the {quare of the Diameter of the Standard Cylinder, (as F 
call that whofe weightis already known ) is tothe {quare of the 
Diameter of the Cylinder propos’d, fo will the bulk of the for- 
mer Cylinder be to that ofthe later , and che weight of that to the 
weight of this. | 

According to which Rule, the {quare of 1 inch (which is the 
Diameter of the ftandard Cylinder) being but 5, (whereby Your 
Lordthip may perceivehow much the meafure. I piccht on facili 
. tates Computations,) and the {quare.of 2 (which is the Diame- 
ter of the propos’d Cylinder) being 4, the bulk or folidCon- 
tents of this later Cylinder, and confequently its Weight, will be 
4 times as great as thofe of the ftandard Cylinder; and fo, fince 
the leffer has been already fuppos’d co weigh 11, 8¢ Haberdu- 
poife, the Mercyrial Cylinder of two inches in Diameter, will 
~ weigh 47, 2! of the fame weight. 

7 EXP E- 
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“sx EXPERIMENT XXXI, 


About the A ttradtive virtue of the Loadftone in an Exbaufted 
| | Receiver. : : 


S Ome Learned modern Philofophers, that have attempted to 
\’ explicate the caufe and manner of Magnetical Attraction or 
Coition, give {uch asaccount of it, as fappofes, that che Air be- 
_ tween the two Magnetical Bodies, being driven away by their Ef- 
fluviams from between them, preffes them on the parts oppofite 
to thofe where the Contact is to be made; and upon fome fuch 

fcore (for I maft not now ftay to deliver cheir Theories Circum- 
ftantially) the Air is fuppos’d to contribute very much to the Ac- 
traction and Suftentation of the Iron by the Loadftone: where- 
fore partly to examine this Opinion, and partly for fome other 
Purpoles (not neceffary now to be mentioned) we thought fit ta 
make the following Exptriment. 

We tooka fmall bat vigorous Loadftone, cap’d and ficted with 

a loofe plate of Steel, fo fhap’d, that when it was fuftained by the 
Loadftone, we could hang at a litle Crook, that came our of the 
mid{ft of it, and poiated downwards, a Scale, wheretto put what 
Weights we fhould think fit. Ineo this Scale we pur fometimes 
more and fometimes lefs weight,and then by thaking of the Load- 
{tone as much as we guefs’d it would be fhaken by the motion of 
the Engine, we found the greateft weight, chat we prefum’d it 
would be able to fupporr, in {pite of the Agitation ’rwould be 
- expofedto, which prov’d to be, befides the Iron.plate and the 

Scale, v1 Oances Troy weight, to which if we added half aa ounce 
more, the whole weight appear’d too eafieto be fhaken off. This. 
_ done, we hung the Loadftone, with al! the weighe it fuftain’d, at 
2 Burton of Glafs, which we had procur’d to be faftned onto the 
- topofthe infide of a Receiver, when’cwas firft blown, and though 
yo about 12 Exuctions we — emptied fach Receivers 

| 2 : -  muc 
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as much as wasrequifice for moft Experiments; yet chis time, to 
exhauft ic che more accuratély, wecontinued pumping till we had 
exceeded twice that number of Exu@ions , at the end of which 
time {hiking the Enginefomewhat rudely, without thereby fha- 
king of the Weight that hung at the Loaftone, the Jron feem’d 
to be very near as firmly fultain’d by it as before the Air began . 
tobe pump’d out. I faid very sear, rather than altogether, be- 
 caufe that the withdrawing of the Air, though it be nor fuppos’d 
to weaken at all the Power of the Loadftone precifely confidered, 
yet it mutt leffen its power to fuftain the Steel, becaufe chis in fo 
thin amedium mutt weigh heavier, thanin che Air, by the weighe 
of as much Air, as is equal in bulk to the appended Body. 
Someother Magnetical Tryals (and alfo fome Ele@rical ones) 
I remember I atcempted to make by the help of our Engine, but 
‘not having the Notes I took of them now at hand, I fhall fu- 
{pend the mentioning them, till Ican give Your Lordfhip amore 
punGual Accountofthem. | oe ease“ 


EXPERIMENT XXXIL 


Shewing, that when the Prefvure of the External Air is taken of, | 
tis very eafie to drawup the Sucker of a Syringe, though thee 
Hole, at which the Air or Water fhonid fucceed, 


be flopp a, 


H Aving taken notice, that fome learned Oppofers of the Mo- 
dern Dodtrine about the weight ‘of the Atmofphere chink 

themfelves morethan ordinarily befriended by the difficulry we 
find in drawing up the Embolus or Sucker of a Syringe, when the 
hole, at whichthe Air or Water fhould fucceed, is ftopt, and by 
the violence, with which, as foonas tis let 80, tis, asthey ima- 
gine, drawn back, And fuppofing the reafon of this confidence 
of theirs to be, that Men have not yet been able ia thele Pheno~ 
| . mine 
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mena (asiafome others) to prove the intereft of the Atmo- 
{phere’s Gravity by direct or confefledly analogous Experiments; 
1 prefum’d it will not be unwelcometo Your Lorcthip, ifI here 
fortifie the Speculations chat have been or may be propos’d to - 
explicate thefe things according to the Hypothe/is of the weight — 
ot the Air, by what we tried co that purpofe, among others, whea 
we were making ufe of a Syringe in our Engine. | 


_ The I. Tryal. 


We took a Syringe of Brafs, (that Metal being clofer and ftron- 
_gerthen Pewter, of which fuch inftruments are ufually made,) 
being in length (in the Barrel) about 6 inches, and in Diameter a-: 
bour 1 inch 3; and having, by putting athin Bladder about the 
Sucker, and by pouring a licle Oy! into the cavicy of the Cylin- 
der (or Barrel,) brought the inftrument to be ftanch enough, and ~ 
yet the Sucker to move to and frowithout much difficulty, we 
thruft.thiscothe bottom (or Bafis) ot the Barrel to exclude the. 
Air, and baving unfcrew'd and laid afide the flender Pipe of the 
Syringe-(which in this and fome other Tryals was liketo prove 
not onely needle(s, but inconvenient) we carefully ftopt the Ori- 
fice, co which the Pipe in thefe inftruments is wont to be {crew’d, 
and then drawing upthe Sucker we letit go, to judg by the vio~ 
. lence, with which it would be driven back again, whether the Sy- 
ringe werelight enough for our purpofe, and finding itto belo, 
we faftned to the Barrel a ponderous piece of Iron to keepit 
down, anid then faftning tothe handle of the Rammer (or Axle- 
tree of the Sucker ) one end of a String, whofe other end was tied 
tothe often mentioned rurning- key: We convey d this Syringe, 
and the weight belonging unto it, into a Receiver, and having 
ump’d ourthe Air, we then began to turn the Key, thereby to 
iewtes the Scring that tied the hanale of the Syringe to it; and,as 
we foretold, tht the P:effure of the Air, lately included in the 
Receiver, be:ny withdrawn, we fhould no more findthe wonted 
| oe | refiftance 


108 $$ AContinuation of New Experiments . 
refiftance in drawing up the Sucker from the bottom of theCy- 
linders fo we found upon Tryal that we could very eafily pull ic 
up without finding any fenfible refiftance. an ee 

. However having thought fie torepeac che Experiment, (which 
we did with the like fuccefs,) left ic might might be obje@ed, 
that this want of refiftance might proceed, as parcly from our im. 
ploying the Turning: key toraife the Sucker, fo principally from 
{ome unperceived Leak, at which the Air may be fuppos’d to 
have got into the cavity of the Cylinders I thought fic sot on 
to examine by Tryal , after the Receiver wasremov’d from o 
the Pump, whether the Syringe were not ftanch, (upon which I 
found that I couldnot, without fome ftraining,draw up the Sucke 
er even alicle way, and that it would be violently beaten back a 
" gain,) but alfoin one of thefe Experiments to make this variations 
That when, the Receiver being exhaufted, we had drawn up the 
Sucker almoft to the top of the Barrel by fach a ftring as was pur- 
polely chofen fomewhat weak, we kept the parts of che Syring in 

that pofture, till we had open’d a paflage to the.outward Air, up- 
on whofe ingrefs the Sucker was (as we intended it fhould be) fo 
forceably depreft, ehat it broke the String by which it was tied to 
the Turning-key, and was violently driven back to the lower pare. 
- of the Barrel, & that notwithftanding thefe two difadvantageous 

Circumftances; one, that the ftring was not fo weak, but that one, 
wham I imploy’dto try-it before ie was faftned to the Syringe, 
made ic fuftainalump of Ifon that weighed between four and five 
pounds and the other, chat yet this ftring was broken long before 
all the Air, that flowed in to fill the Receiver, had got in: fo that 
the preffure of all che admitred Air would doubtlefs have broken. 
a much ftronger ftring , if wehad imploy-d fuch a one to refift 
the depreffion of the Sucker, which will yet be more evident by a 
aw of our Syringe,that J fhall prefently have occafion to 
relate. 

JI, Tryal 
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| Wetook the Syringe imploy'd in the foregoing Experiments, ' 
and having found by Tryal that it was, though not pertectly, tire, 
{nor altogether fo much fo as before, yet enough fo for our Pre- 
_ fent parpofe, (fince, when the Orifice of the vent in the Bafis was 
ftopt, if the Sucker were more forceably drawn up alitle way, and 
then let go, it would haftily recurn, or rather violeatly be impell’d 
back cowards the bottom of the Barrel,) we made it ferve us aS 
well as we could for the following Experiment. Of this Syringe 
we did very carefully witha Cork and our Cement clofe the vents 
and then having tied to the barrel of the Syring a Weighe thac 
_ hapned to be at hand, (and co amount to 2 Pound, and as many 
_ Ounces, )we fafpended the Ransmer of the Syringe by a ftring in 
a large Receiver; and then caufing the Pump to be applied, we 
made 11 of 12 Exuctions of the Air, without any appearance of 
change in the Syringe: but becaufel had judg'’d the above men- 
tioned Weight fufficient, and fuppos’d thae the little Air ftill 
remaining inthe Receiver, had yet too ftrong a Preffure to be 
{urmounted by it, I caus’d the Pumping’to be continued, and 
within 2 or three ExuGtions more I perceiv’d the Cylinder to be- 
gin to be drawn down (though but very flowly) bythe Weighe 
hanging at it, (affilted by its owa Gravity:) and likewife tried (ale 
_ terhaving purpofely ftopc awhile the working of the Pump) 
thar juft upon afreth Suck the defcent would be manifeftly acce- 
lerated.. And when we had fuffer’d the Barrel and Weight to 


fide down as far as we thought fit, weletin the External Air,. 


which (as was to be expected) rais’d them.both again much fafter 
than they had fubfided. ce see : | 

NB. There would not have needed any thing near fo great a 
Weight to deprefs the Barrel of the Syringe, bat chat itis difficale 
in. 
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in fuch 3n inftrument to make the Sucker fill ic accurately enough, 
without making it fomewhat oneafie to be mov'd to and tro: 
Upon which account twas neceflary that a Weight fhould be ad- 
ded, not onely to furmount the Preflure of the Air remaining in 
the Receiver, (which was not, nor needed to be diligently ex- 
haufted inthis Experiment,) but to overcome that refi ftance, 
which we juft now noted the inequalities of the infide of the Cy- 
_Jinder and thofe of the Sucker to give to, the motion of the one in 
or over the other. And yet forall this cis not eafie, though it _ 
be notimpoffible,to make one of thefe Syringes very Tight, e= 
{pecially when the Nofe is well ftopt, and the Sucker drawn ups 
there being often Come litle Air that ftrains in between the Suck- 
er and the Barrel, and fome that will be harbour’d between the 
Sucker (though thruft home) and the bottom of the Barrel, be- 
fides what may lurk between the fame Sucker and the Cork that 
ftops the orifice of the Vent. Nor were weconfident, that our. 
Syringedid not at length let fome Aerial particles infinuate theme 
felvesintothe Cavity, which the depreffion of the Barrel had 
made betwixt the Bafes of that Barrel and the Sucker: and in fuch 
cafes we ought not to wonder, if uponthe retarn of the Air the 
Barrel and Weight be not impell’d up all togecher co the fame 
height they refted at, whén they were firft {ufpended in the Re- 
cciver. Z 
_ 2. Ttagreed very well with our Dodtrine, that as the Cyline 
der and Weight began not to fall, till a great quantity of Air had 
been pump’d out of the Receiver, fo they did not begin to move 
upwards prefently upon the freedom that was allow’d the Airto 
returninto the Receiver. For cill ic had continued a pretty while 
flowing in, there was not enough of it entred to reftore by its 
preflure the Cylinder and the annexed Weight to their former ‘ 
fituation. ts 
_ 3« ‘What has been deliver’d about our Experiment may be 
- contirm’d by chis Variation which we made of it: That haviog 
fubfticuted a far heavier Weight inftead of that lately es 
the 
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the depreffion of che Barrel of the Syringe fucceeded 2 or 3 times 


oneafter another much fooner than formerly, viz. about the 
fixth, or at moft, the feaveath Exuction. | 


EXPERIMENT XXXII, ¢ 


cA bout the opening.of a Syringe,whofe Pipe was ftopt in the Exhan- | 
fred Receiver, p+ fe the help of it making the Preflure of the 
Air lift up a confiderable Weight. 


‘T Bough the Trial Iam about torelate, had not all che fuccefs _ 
| I defir’d, yet perhaps it will not be impertinent to make 
“mention of it, becaufe chere is noc any fort of Experiments, . that: 
is wont fo mach to perfwade the Generality of Spectators, of the 
preat force of the Preflure of the Air, as thofe, wherein they 
plainly fee heavy and folid Bodies made to afcend, (upon the ope- 
ration of the Air on them,) without feeing any other thing lift. 
them up, 2% a ae 
We took the often mention’d Syringe,and having clos’d up the 
Hole at-the bottom with good Cement, we ty'd to the Barrel a 
hollow-piece of Iron, that ferv’d us for a Scale, into which we 
puc divers Weights one after another, trying from time to time 
whether, when the Sucker was forceably drawn up, and held fted- 
dily in its higheft ftation, the Weight tyed to the Barrel (which 
was held down, whilft the Sucker was drawnup, and afterwards | 
Jet go) would be confiderably rais'd: And when we perceiv’d, 
that the addition of half a Pound, ora Pound more, would make 
the Weight too Great to be fo rais'd,we-forbore to put in that in-: 
_ creafe of weight; and having tied the Handle of the Rammer to 
the Turning- key, we convey’d che Syringe together witlt its clog 
into a Receiver, out of which a convenient quantity of Air being 
pump’'d, we were thereby enabled eafily to draw up the Sucker. 
without the Cylinder, after which having lecinthe Air, the by- 
. ; Q . _ ftanders 
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ftanders concluded, that the weight was rais’d a litle, which yee . 
J would not have allow'd, if we had not been able, by inclining 
the Engine and the Receiver, comake the Syringe and Weighta 
litlecofwing. Butto make theeffe@ more evident, I caus’d a 
two pound weight to be taken our, and then the Receiver being 
‘fomewhat¢xhaufted, and the Air readmitted, the Clog, when all 
the Air was come in, was {wiftly raifed, and as ic were {natch’d up 
from the midle'ro the upper part of the fufpended R ammer, 

tis no eafie matter to meafure, with any certainty andexact- 
nefs by a Syringe, the weight of an Atmofpherical Pillar equalto 
itin Diameter, efpecially if there be any imperfection in the Sy- 
ringe, either becanfe the Sucker does not go clofe enough, in 
- which cafe ic can fcarce be ftanch, or becaufe by its Preffure a- 
gaintt the infide of the Barrel (which often happens if it betco 
clofe) ig hinders the Sucker and Barrel from fliding without refi- 
fiance by one another, and confequently there is an undue refi- 
{tance made to the endeavour of the Atmofphere, to raife the 
Barrel and Weight. And therefore, though our Syringe being, 
upon the accountyof fome ill accident, lefs inorder than it was in 
fome of the foregoing Experiments, I muft not conclade that a 
Cylinder of the Atmofphere of the fame widene(s with it,is equi- 
pollent to no greater a weight, than that which was taken up in our 
Trial, yet we may fafely’conclade that fo flender a Pillar of the 
Atmolphere is able to raife by a Syringe at leaft fuch a Weight,as 


in our Experiment it actually lifted up, which amountedtoabout 


_ fixteen pound (Haberdupoife weight, ) for it exceeded fifteen 
9 and three quarters, befides the weight of che Syringes bar- 
rel it felf } 


EXPERI: 


~ _— 
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EXPERIMENT XXXIV. 


Shewing that the canfe of the Afcenfion of Liquors in Syringes i 
:  tobederivd from the Preffure of the Air. | 


: | Shall not here trouble Your Lordfhip with what I have elfe- 
where propos'd about the explicating of Suction: but as by- 
the lately reciced Experiments (I mean the 31, 32, and 33) it bas 
appeard, that tis to the Preffure of the External Air that we 
fhould afcribe the difficuley of drawing up the Sucker of a Syring, 
when the Pipe (or the Vent) # ffopt; {o I fhall sow endeavour to 
fhew, thac the Afcenfion of Liquors, which follow the Sacker 
when tis drawn up, the Pipe being open, depends alfo upon the | 
Preflure of che Air, (iacumbent on that Liquor.) | 
If I had been farnifhd with very tall Receivers, andfuch other 
Glaffes as I could have with’d , I had tried the following Experi- 
ments with Water, 2s well as Quick-filver, buc for want of 
thofe Accommodations Iwas reduc’d to make my Experiment 
with the later onely of thofe Liquors, which yet will I hope fufh- © 
cieotly make out what wasintended. _ 
Lhe LTryal, | 
We took a {mall Receiver, thap'd almoft likea Pear, cut off 
Horizontally at both ends, (being the fame cap’d Glafs that is 
elfewhere mentioned in the accounts of other Experiments:) we .., ,,, fe: 
alfo took the Syringe tormerly defcrib’d,and having faftned on to ofthe place 
ic with good Cement, in ftead of its own Brafs- pipe, afmall Glafs | 
pipe of abouc half afoot inlength, we put this Syringein ac the 
narrow end of the Receiver; to whofe Orifice was (afterwards) 
carefully. cemented on the Brafs-cap with the Turning-key, 
whereto was tied by a ftring the handle of the Rammer. Then - 
. having conveniently plac'd upon the Engine avery fhort thick 
Glafs thap’dlike a Sugar-loaf, (which was made ufe of for want 
of abetter,) with a sale of Quick: filver in its . | 
2. | O 
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fo placed the Receiver over it, chat the lower end of the Pipe of 
the Syringereacht almoft to the bottom of this Glals, and confe- 
quently was immerft a pretty way beneath the furface of che 
Quick filver. Wehad alfo poured a licle Water in the upper — 
parc of the Syringe, that no Air might get in between the Sucker 
and the Cylinder, notwitftanding that by fome Accident or other 
the Syringe was become fomewhat lefs Tite chan before, And 
° Jaft of all we cemented the Receiver to the Engine after che ufual 
manner. | ‘ 

That which now remained, being to try the Experiment it felf, 
inorder to which all chis had been done, the Air was pump'd oat 
of the Receiver, (and confequently out of the litle Glatsthac held 

~ the Mercury,) and then che Sucker being wafily drawn up, we 
could not fee the Quick- filver afcend to follow it, though a litle 
Water, which it feems the outward Air had thru(t in between the 
Sucker and the Cylinder, was either rais’d or ftopt in the Glafs- 
pipe of the Syringe, (whereof yet much the greateft part remain’d 
upfill’d; )- of which the reafon according to our Aypothefis was ma 
nifeft, namely, thatthe Air being pumpd out of the Receiver, 
the litle that remain’d had not ftrength enough to prefs up fo 
ponderous a Liquor asthe Quick-filver into the Pipe, (though 
even that litle unexhaufted Air might have Spring enough lete to 
raifea litle water.) sind fiaceic appear‘d by this, chae without 
the Preffare of the Air the Quick. filver would not be elevated, 
we thought it feafonable to thew, that dy the Preffure of the Air 
itwould. Whereupon the Air being let flowly into the Recei- 
ver, the Mercury was quickly impell’d up at leaft to che top of 
the Glafs- pipe, (chough by reafon of fome unperceiv’d leak it was 
not long fuftaia’d there. ) a 
And for further fatisfaction, when the Experiment was to be 
tried over again, we order'd it to be fo made, that ic might plainly 
be obferved, that though when, the Receiver not being yet ex- 
—haufted, the Sucker was drawn up but one ioch, the Mercury 
would be rais’d co cheupper pare of the Glafs: pipe of the Syringe, 
- yet 
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yet after the exhaufting of the Receiver, though the Sucker was 
drawn up twice as high, there appear’d no afcenfion of the Mercw- 
ry inthe Pipe, (whofe lower part onely was darkned by the litle 
Glafs which contain’d that fluid M®tal.) | ry 
Before | difmils this Experiment, I muft, to make good a pro- 
mife I made Your Lordfhip , acquaint You with a Phenomenon, 
which does nota litle confirm our Doétrine , according to which 
it waseafie both to forefee andto explainit: Fhe phanomencz 
was, That if when the Air was diligently pump’d out ofthe Re- 
ceiver, the Sucker were endeavour’d to be pull’d up, ic could noe 
be fo, without mach difhiculty and refiftance, fuch as was former 
ly found when the Vent of the Syringe was ftopt, .of which in our 
Hypothefis the reafon may be clearly this; That there being no 
common Air in the Receiver co affift by its Preffure (whether ime 
mediate or mediate) the raifing of the Sucker, this could not be: 
raifed but by a force great enough to furmount the Weight of 
_ the external Air or Atmofpherical Pillar that lean’d upon-it, So 
that as the other Phenomena of our Experiments maniteft, that 
the raifing of Liquors by a Syringe, which is commonly afcrib’d 
to Attraction, depends upon the Preffare of the Air; fo by .this 
Phanomenon it appears, that the difficulty of opening a Syringe,’ - 
whofe Pipe is ftope, need not be attributed to fucha fuga vacus as 
vulgar Philofophers refer ittos fince in our cafe the Jame difficul- 
ty was tound, though the Pipe were open, and the Liquor “twas 
_immerftin, might have had free accefs to the place deferted by: 
the Sucker. 
| The IT. Tryal 


Being 4 Profecution of the former Attempt: 


. Tovary.as well as confirm the foregoing Experiment, we 
caus'd the Syringe to-be tied faftto- a competently ponderous 
Body that might keep the Cylinder unmov'd, when the Sucker 
fhoaldbedrawaup. Wealfo cemented onto the ventor {crew 
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at the bottom of the Syringe a Pipe of glafs of about two inches in 
lengch, (which fhould have been longer, but thar then there 
would not have beenroom in the Receiver for the pulling up of 
the Sucker,) and having plac’@ che heavy Body whereto the Sy- 
ringe wastied upon a Pedeftal of a convenient height, that the 
Glafs. pipe might be all feen beneath it, and a very low Viel al- 
moft fill’d with Quick- filver might be fo plac'd underneath the 
Pipe, that the ftagnant Mercury reach’d a good way above the 
immertt orifice of the faid Pipe. Thefe things bewhg thus pro- 
vided, and the Handle of the Syringes Rammer being tied with 
a {tring to the Turning-key that belong’d tothe Brafs-cover of 
the Receiver, this veffel was cemented on to the Engine, and by 

ic Exhaufted after the ufual manner. _ | 
_ When this was done: we look’d upon the Syringes Glafs- pipe 
_ above mentioned, and being able to fee through it, (whereby we 
were certain that it was notyet full of Quick: filver) we did by 
the ftring draw up che Sucker to a good height, but-could not 
perceive the Pipe to be fill’d with aay fucceeding Mercary. 
. Wherefore warily letting in fome Air, we quickly faw the Mer- | 
cury,impell’d to the very top of the Pipes and we concluded from 
the quanticy of Quick.filver that was rais'd, that a pretty deal was 
alfo driven into the cavity ofthe Cylinder. — | | 

~ NB. I bad once before feen the Mercury afcend into the 

Pipe upen the letting in of the Airiato che emptied Receiver, but 
itfeeming fomewhac difficult to me to determine whether che 
Sucker had been raifed, becaufe there was no mark to guide my 
_ #Eftimate by, I thought ie might be fufpected, chat in cafe the - 
Sucker had not been rais’d, the Afcenfion of che Quick-filver 
might have proceeded from hence, That the Air contain’d in the 
Glafs- pipe, breaking out through the ftagnant Mercary upon the 
Exhautting of the Receiver, the Quick: filver might upon the re- 
turn of che Ar into che Receiver be preft up into the place de- 
ferted. by the Air, chat broke out of the Pipe. Wherefore we 
caus da {tring to be tied about the Rammer, as near as we could fe 
| : e 
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thetop ofthe Cylinder, by which means, when the Receiver was 
the next time exhaafted, we perceivid, thac by drawing up the 
_ Sucker wve had rais’d it about two inches, ifnot more, and yet 
vve could noc difcern any Mercury to follow it, (the Glafs-pipe 
. ftill continuing tranfparent,) till we had let fome Air return into 
the Receiver, | 7 a 
This Experiment joyn’d wich thofe we have formerly related 
_ tohave been tried with our Syrioge, may teachus, that if a Sy- 
ringe were made ufe of above the Atmofphere, neither the ftop- 
ping of the Pipe vvould hinder the eafy drawing up of the Sucker; _ 
nor the drawing up of the Sucker; though the Pipe vvere not 
ftopt, vvould raife by fu@ion the Liquor vvhich the Pipe was’ 
immerft in. aS : | 
7 Post [cripts 


| lace the laft recited Experiment was made, and written, find-- 
ing fome of our Inftruments to. bein better order than they ~ 
were when that Tryal was made, vve thought fit co erfl@avour 
by that which follows, to repair an omiffion or two, that formers 
ly we could not well avoid, : 7 
Having then cans’d fuch a Glafs- pipe, as has been lately men=_ 
- tioned, to be vvell cemented on to the Syringe, (vvhofe Sucker 
did now move more eafily, and yet fillthe Barrel more exadly, 
than before, )I order’d( being to be abfent for a while my felt) thae 
the Pipe fhould be fill’d with {pirit of Wine tinted with Coche- 
neel that the liquor and its motions might be the better difcern’d, 
and that the Pipe being fill’d, thae Air might be excluded, which 
vvould elfe be harbouredin the Pipe, (which Caution was omit- 
_ tedin the foregoing Experiment.) And this the Perfon, to whom 
I committed it, affirm’d co have been carefully done,though when 
he inverted the Pipe thus fill’d into the reft of thered Liquor, 
that was put intoa Viol, he could not poffibly do it fo well, but 
that a Bubble of Air got into the Pipe, and took up fome (though 
bata litle) roomthere,” By that time, I was call’d upon, to cs 
. | | ‘ t 
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the Event of the Tryal, and could come to look uponit, theRe- . 
ceiver was almoft quite exhaufted,; vvherefore after I had made 


. , the pumping be continued a‘ litle longer, and perceived chae the 


tincted f{pirit was fallen down out of the Pipe, and that which Jay 
in che Viol feem’d almoft co boyl at the top, by reafon of the e- 
merfion of.numerous Bubbles, I caus’d the Sucker to be, by the 
help ofthe Turning-key, drawn up (by our eftimate) about two 
inches and a half, notwichftandiag which vve could not perceive 
rhe {pirit-of Wine to rifeinthe Pipe, (though the Pampiog were 
_ before leftoff.) For vvhich reafon I order’d the Air to be let ia 
wery leifurely, upon which vve could plainly fee chat the red {pi- _ 
rit was quickly driven up tothe cop of the Pipe, and that it was fo 
likewife into the Cavity of the Barrel, appeared, when the Re. 
ceiver was removed, by thefmall Quantity of Liquor that re- 
Ne inthe viol, andthe plenty of ic which came out of the 
; TNE. That if! had not vvanted dexterous Artificers, towork 
accor@j@g to a Contrivance Ihad defiga’d, 1 had attempted to 
imitate, by the help of che bare Spring of che Air, . fuch Experi- 
~ ‘ments, as inthe lately recited Tryals vvere made to fucceed, by 
the help of che Preflureexercis’d by the Air upon the account of 
its Weight. | | >" | 


EXPERIMENT XXKV. 


Shewing, that upon the Preffure of the Air depends the flicking of 
Cupping Glaffes to the flefhy parts they are apply'dto. 


_ Vilible {welling of the parc cover'd by the Cupping Glafs;s - 
| ae Tis 
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Tis alfo known, that this Experiment is wont to be urg’d by 
the Schools as a clear proof of that abhorrence of a Vacuum they 
afcribe to Natares for, fay they, the reafon ofthis phenomenon 
is plainly, chat the internal Air of the Cupping Glafs, praterna= - 
- turally rarified by heat when the Inftramentis applied, That heat 
after awhile ceafing, the fucceeding Cold muft again neceffarily 
condenfe the Air; and fo thiscontrafted Air being no longer a- — 
~ ble to fill che whole fpace it replenifhed before, there woulden- 
fue a vacuum, if the flefh covered by the Cupping Glafs, or ad- 
- Joyning to it, did not {well into the Cavity of it, to fill che place 
eferted by the Air. 25 - 
~Thofe Moderns that affert che Weight of the Atmofphere, do 
thence ingenioufly endeavour to deduce the phenomenon. And 


indeed if co their Hypothe(is about the Airs Weight, the confides 


ration ofits Spring be added, "twill be eafie enough to explicate 
the phasomenon, by faying, That when the Cupping Glafs is firft 
fet on, chough much of the Air ic formerly contain’d were alitle 
before expell'd by the heat, yet the fame heat,increafing the pre(- 
fure of the remaining Air, is the caufe that the abfence of the 
Air driven out of che Glafs, does not immediately occafion fo fen- 
fibleapain: but, when that adventitious agitation of the included 
Air ceafes, that Air having now, becaufe of che paucity of its Cor- 
pufcles, but a weak Spring, can no longer prefs upon the part co- 
vered by the Cupping Glafs neer fo ftrongly, asthe outward 
Air does by its Weight prefs upon all the neighbouring parts of 
the flefh: by which means (according to what we have more than 
once explicated already) fome of the yielding fleth (or other bo« 
dy covered by the skin) muft be forceably chruft into che cavity 
of the Cupping Glafs, where there is lefs Preflure, chen at che 
outfide of it, And the fibres and membranous parts being thus 
violently ftretcht, there muft needs follow a fenfible Pain as well 
gs Tumour. Which Tumour yet does not fill up the Cupping 
Glafs, not onely becaufe of the refiftance of the skin to be fo fer 
diftended, bucalfo,if the er Ais have not been much - 
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fied becaufe of the Spring of the impriloned Air, (which grows 
fo much the ftronger, by how much the fwelling flefh reduces the 
Airinco lefsroom,) as Ihave fometimes tried, by applying a 
Cupping Glafs to Quick-filver, or even to Water, which wall 
rifeinie butto a certainheghe. 

Buc though by this, or fome fuch Explication, the Argument 
urged by the Schoolsin favour of the fuga vacui may be fufficie - 
ently enervateds yet it fuited better with the defignof this Trea-_ - 
tife to propofe fome new Experiment, co illuftrate our Hypo- 
thefis; and though it feem’d to be far more difficult to do it in ree ~ 
ference to Cupping Glaffes, than to other. fubjects, yet I pitche 
upon two different wayes of Experimenting; whofe fuccefs not 
difappointing me, I fhall now give Your Lordfhip an account of 
them, — : 

We took a Glals of about one Inch anda half in Diameter, 
but a good deal longer, than an ordinarily fhap’d Cupping Glafs 
of that breadth would have been, that there might be the more 
room for the flame to burn in it, and rerifie the Air. We alfo pro- 
vided a Receiver fhap’dalmoft like a Pear, this Receiver was o- 
pen at both ends; at the fharper whereof there was but a {mall o- 
rifice, but at the obtufe end there rofe up a fhore neck, whofe O- 
rifice was wide enough to admit with eale the newly mentioned 
Cupping Glafs without touching the fides of it, and we were not 
willing it fhould be much larger, leftit fhould not be fo exa&ly 
cover’d by the Palm of the hand that fhould be laid upon it, and 
left alfo the hand fhould be broken or hurt by the too greac 
weight of the Atmofphere, when. the included Air fhould be 
withdrawnfromunderien 9S 
 Thefe things being thus prepared, and che fmaller Orifice of — 
the Receiver being taftned with Cement to the Engine, I caufed 
the Cupping Glafs to be faftned, with the mouth upwards, to the 
Palm of the hand of a Youth, (whom your Lordfhip may remem- 

_ ber co have feen with me,) whofe hand feem’d fram’d by Nature 
for this Experiment, being broad, ftrong, and very plump. And 
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having pall’d the Glafs, to try whether it ftuck well on, I caus’d 
him co put it into the Receiver, and lay his hand fo upon the O-. 
rifice lately mentioned, chat ic might ferve fora Cover toit, and 
hinder any Air from getting in between them. | 

That which we pretended was, that the Receiver being but 
fonall, (that it might be quickly exhaufted, and fo not put the 
Youth toa long pain,) upon an Exuction or two made with the 
Pump, of the Air about the Cupping Glafs, the remaining Air 
_ fhould have ics Preffure fo far weakned, as not to be ableto fup- 
port the Cupping Glals; efpecially fince if the Air without che 
Cupping Glafs (but yet inthe Receiver) fhould be more rarified 
by the removal of that which had been pump’d out, than the Air 
included in the Cupping Glafs was by the precedent Heat; this 
aft mentioned Air having a ftronger Spring (or tensency to ex« ~ 
pand itfelf) than the External Air ot the Receiver, the Glafs 
muft needs fall down, or rather be chruft off, though, in cafe there 
had been go Air at all lefce in the Cavity of the Cupping Glafs, 
the Air in the Receiver would by its Preffure fultaia a far 
Greater weighe. .. aan 

The Event of our Trialagreed very well with our conjecture. 
For upon the firft Suck the Cupping Glafs fell off, the weight of 
the Atmofphere preffing fo hard upon the Young mans hand, 
that, though he be more than ordinary ftrong, he complain’d he 
couldvery hardly take it off the Glafs it was almroft thruft into, 
and, a while after, that his hand was very fore. But this laft in- 
- convenience became not fo quickly very fenfibie, but thac we had 
time to repeat our Experiment, by faftning the Cupping Glafs 
more ftrongly chan befores fo that he complain:d that it drew ia 
his hand very forceably, and though that part be nct wont to be © 
fiefhy, yet che Tumour occafioned by the Cupping Glafs.was 
manifeft enough to the eye: bur as before, fo now, at the very 
_ firft curning-of the Scop. cock, (to lee out the Air of tke Receis | 
ver,) the Cupping Glafs fell off. 

. | R 2° : _EX- 
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EXPERIMENT XXXVI. 


‘About the making, without heat, « Cupping Glafs tolift up a 
_ great Weight. : 


THe other Experiment I lately told Your. Lordthip we had 
made, to illuftrace our Doctrine about the caufe of the fticke 
ing ofapplied Cupping Glaffes , was tried afterthe following 


~ manner. 


Wetook the Brafs- hoop or Ring, mentioned in the 5"* and 6% 
Experiments, andcover'dit with a Bladder, (which was wetted 
to make it the more limber, ) and was fo tied on toit, (which was 
eafie to do,) that the bottom of the Bladder covered the upper _ 
orifice of the Hoop, and was ftretche (though not ftrongly) up- 
on it,almoft like the Membrane that makes the head of a Drumms. 
and the neck of the Bladder was tied with a ftring near the middle 
of the lower Orifice of the Hoop, andinthis lower part of the 
Bladder we made two or three {mall Holes for che Air to pafs in 
andoutat, Then having plac’d at the bottom of the often men- 
tioned capp’d Receiver a thick piece of Wood, that had a hole ia 
it, toreceivetheneck of the Bladder, we fo plac'dthe cover’d 
Hoop upon this piece of Wood, that the opper part of the Blad- 
der lay parallel to the Horizon. This done, we {ufpended, at the 
Turning- key belonging to the Cap of our Receiver, a blind head 
(as Chymifts call ic) of Glafs, which for want of a true Cupping 
Glafs we were fain to fabftitute, and which indeed was not very 
unlike one either for fhape or fize; and to the-upper part of this 
Glafs we faftneda large Ring of Metal, the betrer to deprefs it; 
and make it [ean ftrongly on the Bladder. 

Thefe things being thus made ready, and the Receiver cemen- 
tedontothe Engine, we did by help of the Turning-key lec 
down the Cupping Glafs, (for fo we fhall hereafter call it,) tiflic 
came almoft to touch the level Superficies of the Bladder; and 
| | when 
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when the Receiver was as far exhaufted as we thought fit, (but noe 
near as far as it might have been, )we let down the Cupping Glafs 
alitle lower, fo chat it lean’d upon the Bladder, and touch’dit with 
allthe parts of its orifice: fo that the Cupping Glafs with the . 
{ubjacene Bladder was become an internal Receiver (if 1 may fo 
call it,) whofe Air was confiderably expanded, and confequently | 
weakned as toits Spring. All this being done, we warily let the 
Air into tbe Receiver, and thereby the Air, chat did furround 
the Capping Glafs, (which we juft now called che Internal Re- 
ceiver,) having now a ftronger Preflure than the Air in the Cup- 
ping Glafs could refit’; che Bladder, on which the Cupping 
Glafs refted, was as we look’d for, thruft up a pretty way into 
the cavity of the Glafs, in which it madea confpicuous Tumor; 
and was made to ftick fo clofe to the orifice of it, that one would 
have thoughe that the Bladder- had been violently drawn in, as — 
the — wont to be inthe ordinary applications of Cupping 
Glaffes ; : _ | 
And becaafe wé took notice, chat though this Glafs were not 
capacious, (for it {carce held a Pint of Water,) yet the orifice of it 
was not very natrow, (being in Diameter an inchand ¢ ,) we 
thought fit in repeating the Experiment to adde fomething that 
feem'd odd enough, and was fit to manifeft thac Cupping Glaffes 
may, without heat, by the bare Preffure of theexternal Air, be 
more ftrongly faftned, thanfor ought we know they are by the 
help of flame, Haviag then reiterated the former Experiment 
with this onely variation, that we exhaufted the Receiver further 
than before, wetook out the Cupping Glafs and the Bladder, 
which together with the included Brafs-hoop was hanging at its 
and then having tied che Glas to the Hook of a good Statera, and 
tied alarge Scale to the neck of the Bladder, we put inby degrees 
Weights into the Scale, till we had loaded it enough to force off — 
the Bladder from the Glafs; which hapned not till the whole 
Weight, that tended to draw down the Bladder, amounted to 35 
Pound (ifnot better,) of fixteen ouncesin the poand: Nor did 
: | we 
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we doubt, but thac the Preffure of the Atmofphere would in our 
Experiment have kept up a much greater Weight, if we had, 
before we Jet inthe oucward Air, diligently- exhaufted the Recei- 
vers; which we had purpofely forborn to do, for fear the too dif- 
proportionate Preffure of the external Air fhould break the Blad- 
der: which puts me in mind of adding,upon the by, That as more 
Weight was put into the Scale, the Bladder (ftretcht more and 
more by the Weight on one fide, and the Air on the other,) ap- 
pear’d co (well higher inthe cavity of the Glafs. 


EXP ERIMENT XXXVI 


_ Shewing,that Bellows, whofe Nofe is very well ftopt, will open of 
— themfelves, when the Pre(fure of the external Asr wstaken off. 


T is wont by the Peripateticks and others to be made 2 great 
argument for the fags vacud which they atcribute to Nature, 
That if che Nofe of a pair of Bellows be well ftopt, one cannot o- | 
pen them by raifing the upper boardfrom the lower. But of this 
another reafon may be eafily affigned, without determining whe- 
ther there be avacusm or no, namely the Weight and Prefture of 
the Air:. for when the Nofe of a pair of Bellows, that are Tite e- 
nough, is well ftopr, no Air being able to infinuate it felt upon 
the disjoining of the boards into the Cavity made by thar disjun- 
&tion, This cannot be effected, but by fuch a force as is a/mo/t a- 
ble{ I fay alao/f, becaule ordinary Bellows cannot be fo well fhur, 
but chac there will remain fome Air in them, whofe Spring will 
tacilicate the opening of them) to raife an Atmofpherical Pillar, 
whofe Bafis fhall be the upper board, vvhich is commonly’ fo 
large, that a lefs force may ferve to break common Bellows, then 
toraife fo great a Weight: butifthey vvere made ftrong enough, 
and there vvere applied a fufficient force to lift fo Great a vveighr, 
as the newly mentioned Pillar of the Atmofphere,the fides “— 
; e 
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be disjoyn'd, how clofe and ftanch foever the Inftrament’ vvere 
made. a | | 

Thus far one may argue upon the bare principle of the weight 
of the Air, bue caking in the Spring of it too, I chought one 
might proceed fo muchturther, chat I ventur‘d to foretell divers: 
ingenious men, that if the Preflure of the ambient Air wereta- 
ken off; not onely it would be eafieto open'the Bellows in f{pite 
of their being carefully ftope at the nofe, but that they would fly 
open as it were of their own accord, without the application of 
any external force atall. And ’cwas partly to juftifiechis predi- 
Gion, as well asto make a Trial, I choughe more coafiderable, 
that we made the following Experiment. 

We caus‘d (then) to be madea pair of Bellows, differing from . 
ordinary ones in thefe particulars, Firft, that the Boards were 
circular, (and fo without handles,) and of about 6 inches in Dia- 
meter: 2, That there was no Clack or Valve: 3. That the nofe 
was but an inchlong, or lefs, (being ro be lengthned if occafion 
required wvith a Pipe:) 4. Thatthe Leather (which vvas noe 
{par'd, that che ioftrumenct might be the more capacious) was 
not horny or very ftiff, but limber. The Reafon of the firft and 
third diverfity was, that che Bellows might be capable to be con- 
veyedioto our Receiver; (for vvhich purpofe alfo, if there had 
appear’dneed, the nofemight have been made in the appermoft 
of the two Boards:) the reafon of the 24 variation was, that thein- 
ftrumert might be the more ftanch: and of the 4", that the bafes - 
of the Bellows might (as in Organ: bellows) be clapt clofer toge- 
ther, and harbour lefs Air in the wrinkles and cavity. So chae 
when the Bellows vvere: opened to their full extent, by drawing 
up che upper Bafis aca button purpofely made in the miaft of ir, . 
the Bellows look’d likea Cylinder of 16 or 18 inches high, upon 
which refemblence I cake. .the liberty co call both the Boards (as. 
Geometricians do both the circular parts of aCylinder) Bafes. 

But though thefe were made by an Artificer, otherwife dexte- 
rous, yerit not being his Trade co, make Bellows, nor any other 

| mas: . 
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mans inthe Town I then was in, he could not make them fo 
Tite, but that in fpite of our oyling the Leather, and choaking 
the Seams with good Cement, there was fome litle and unperceie 
ved hole or cranny, whereby fome Air had paflage when the nofe 
was accurately ftopt: but this was not fo confiderable, but thae 
if we drew up the upper Bafis from the lower, the external Air 
would on ail fides prefs the Leather inwards, andfo make the 
fhape of the inftrument very far from being fo Cylindrical, as ic 
would be if the nofe were left open. 

Wherefore concluding, that notwithftanding this imperfetion 
the Bellows would ferve, though not for both the Experiments 
Idefign'd, yet for one of them, we carefully ftope the nofe, after 
- we bad approach’d the Bafesto one another, and conveying 
them intoa large Receiver, it quickly appear’d, when the Pomp — 
was fet on work, that at eyery Exfu@ion of theincumbent Air, 
the Air harbour’d in the folds of the Leather, and the reft of the 
litle Cavitie that could not but be left betweenthe Bafes, made 
the upper of thofe Bafes manifeftly rife, though its weight (be- 
caufe of the thicknefs and folidity of the Wood) would {oon after 
deprefs it again, either by driving out fome of the Air at fome 
place where che inftrament was not fufficiently Tite, or by ma- 
king it as it were ftrain’d through che Leather ic felf; and ifthe 
Pump were agitated fomewhat fafter than ordinary, the Expanfi- 
. onof the internal Air would be greater than could be rendred 
quite ineffectual by fo fmalla Leak, and che upper part of the 
Bellows would be foon raif‘d to aconfiderable height, as would 
appear more evidently if we haftily let in the external Air, upon 
whole ingrefs the Bafes would be clape together, and the upper 
of them a good vvay cepreft, Sothac the imperfeRion of the 
‘ Bellows made the Experiment rather more than lefs concludings 
for fince there was no external force applied to open them, if not- 
withftanding that fome of the included Air could get out of thé, 
yet the Spring of the internal Air was {trong enough to open the 
Eellows when the ambient Air was withdrawn, much = 

ote eee eee would 


ee - 


es 


| Touching the foring and weight of the dir. | 127 
would the effect have been producsd,if the Bellows had been per- 
fectly ftanch. | | | 


EXPERIMENT XXXVIIL 


CA bont an Attempt to examine the Motions and Senfibility of the 
Cartefian Materia fubtilis, ar the Ather, with a pair of Bellows 
(made of 4 Bladder) in the exhausted Receiver. 4 


| Will not now difcufs the Controverfie betwixt,fome of the 
Modern Atomitts, andthe Cartefians; the former of whom 
think, thac betwixe the Earth andthe Stars, and betwixe thefe 
themfelves there arevaft Tracts of Space chat are empty, fave 
where the beams of Lightdo pals through them; and the later of 
whom tell us, that the Intervals becwixcthe Scars and Planets (a-" 
mong which the Earth may perhaps be reckond) are perfectly 
fill’d, but by a Matcer far fubtiler than our Air, which fome call 
Celeftial, and others e£ther, I fhallnot, I fay, engage in this 
controverfie, but thus much feems evident, That if there be fuch 
a Celeftial Matter, icmuaft make up far the Greateft part of the 
Univerfe knowntous. For the Incerftellar part of the world (if I 
may fo ftile it) bears fo very great a proportion to the Globes, and 
their Atmofpheres too, (if other Scars have any as wellas the 
Earth,) that itis almoft incomparably Greater in refpect of them, 
than all our Atmofphere is in refped@ of the Clouds, not to make 
the comparifon between the Sea and the Fifhes that {wim in it. 
Wherefore I thoughe ic might very vvell defervea heedful 
Enquiry, whether we can by fenfible Experiments (for I hear 
what has been attempted by Speculative Arguments) difcover a- 
ny thing about the Exiftence, or the Qualifications of this fo vaft _ 
Ether: and hoped our Cariofity might be fomewhat affifted 
by our Engine, if I could manage init fuch a pair of Bellows as I 
defign’d. Ford propos’d tomy 7 to faften a convenient weight 
. to 
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to the upper Bafis, and clog the lower wich another, great enough 
to keep it Horizontal and immoveable, chat when by the help of 
the Turning: key, frequently above mention’d, the opper Bafis 
fhould be rais’d to its fultheighe, the cavity of the Bellows might 
be brought to its full dimenfions. This done, I intended to ex- 
~ hauft the Receiver, and confequently the chus open’d Bellows 
with more than ordinary diligence, that fo both the Receiver and 
they might be carefully freed from Air, After vvhichI parpos’d 
to let go the upper Bafe of the Bellows, that being haftily .de- 
preft by the incumbent Weight, it might fpeedily enough fall 
down to the Lower Bafis, and by fo much, and fo quickly leffen-" 
ing the Cavity, might expell thence the Matter (if any were) be- 
fore contain’d in ie, and that (ifit could by this way be done) at 
the hole of aflender Pipe, faften’d either.near the bottom of the 
Bellows, or in the upper Bafis: againft or over the orifice of which 
Pipe there was to be plac'd at a convenient diftance either a Fea-— 
ther, or (ifthat fhould prove too light) the Sail of a litle Wind- 
mill made of Cards, or fome other light body, and fit to be put ine * 
to motion by the impulfe of any Marter that fhould be torc'd out 
of the Pipe. | 

By this means it feem'd not improbable, that fome fach difco- 
very might be made, as would not be altogether ufelefs ia our 
Enquiry. For if notwithftanding the abfence of the Air, ic 
fhould appear by che Effects that a ftream of other Matter, capa- 
ble to fet vifible bodies amoving, fhould iflue out at the Pipe of 
the compreft Bellows; it would alfo appear, that there may bea 
much {ubtiler Body than common Air, and as yet unobferv’d by 
the Vacuifts, or (their Adverfaries ) the Schools, chat may 
even copioufly be found in places deferred by that Airs and chat ic 
is not fafe to conclude from the abfence of the Air in our Recei- 
vers, and in the apper part of thofe Tubes where the Torricelian 
Experiment is made, that there is so other body lefe but an ab- 
folute Vacuity,or (as the Atomifts call it) a vacus coacervats. But 
if on the other fide there fhould appear no motion at all to — 
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duc'd, fo much as in the Feather,it feem’d that the Vacuifts might ~ 
plaufibly argue, that either the Cavity of the Bellows was ablo- 
lutelyempty, or elfe that it would be very difficult co prove by 
any {enfible Experiment that ic was full, aod, if by any other way 
of probation it bedemonftrable, that ic was replenifh’d with A- 
ther, we that have not yet declar'd for any party, may by our Ex- 
periment be taught to have noconfident expectations of eafily 
making it ferfible by Mechanical Experiments ; and may alfo be 
inform’d, tha tis really fo fubrle and yielding a Matcer, that does 
not either eafily impell fach light bodies.as even Feathers, or fen- 
fibly refift as does the Air icfelf che motions-of other bodies 
throughit, and is able without refiftance to make its paflage 
through the Pores of Wood, and Leather, and alfo ofclofer boe © 
dies, which we find not that the Air doth in its Nataral or wonted 
{tate penetrate, 

To illuftrate this laft ClaufeI fhall adde, that to make the- 
Trial more accurate, I wav'd the fe of other Bellows, (efpecially 
not having fuch as I defired,) & caus'd a pair of {mall Bellows to 
be made’ witha Bladder, asa Body, which fome of our former Ex- - 
periments have evinc’d to be of fo clofea Texture, thar Air will 
rather break ic chan pafle through it: and that the Bladder mighe 
no where loole its entirenefs by Seams, we glued on the two Ba- 
fes, the one to the bottom, and the other to the oppofice part of 
it, fo that the Neck came out at 2 hole purpofely made for it; in 
the upper Bafis, and into the Neck it was eafie to infert what pipe | 
we thought fit, binding the Neck very clofe to it on the outfide, 
We had likewife Thoughts to have another pair of Tite Bellows — 
made witha very light Clack in the lower Bafis, that by haftily 
crawing up the other Bafis, when the Receiver and Bellows were 
very carefully exhaufted, we might fee by the reft, as the lifting 
up of the Clack, whether the fubtle Matter chat was expell’d by 
the upper Bafis in its Afcent, would, according to the Madera 
Dodtrine of the Circle made by moving Bodies, be impell:d up 
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Wealfo thought of placing the litle Pipe of the Bladder- bef- 
lows (if I may-fo callthem) beneath the furface of Water exqui- 
ficely freed from Air, that we might fee whither upon the De- 
preffion of the Bellows by the incumbent Weight, when the Re- 
Ceiver was carefully exhaufted, there would be any thing expell’d 
at the Pipe, that would produce Bubbles in the liquor, whereia 
its Orifice was immertt. oe 
~ Tobring now our Conjectures to fome Trial, we putinto a 
capp’d Receiver the Bladder accommodated as before is mentio- 
ned, and chough we could have with’d ic had been fomewhat Jar. 
ger, becaufe it contain’d but between half a Pint anda Pint, yet in 
regard it was fine and limber, and otherwife fic for our Turn, we 
refolv’dto try how it would do, and todeprefs the upper Bafis 


~ of thefe licle Bellows the moreeafily and uniformly, we cover’d 


the round piece of Paftboard, that made the upper Bafis, with a 
Pewter-plate, (with ahole init for the neck of the Bladder; ) 
which-neverthelefs upon trial prov'd not ponderous enough, 


_ whereby we were oblig’dto affift ic by laying on it a Weight of 


Lead. And to fecurethe above mentioned Feather, (which had 
a flender and flexible Stem, and was left broad at one end, and 
faftned by Cement ac the other, foas to ftand with its broad end 
at aconvenient diftance juft over the Orifice of the Pipe,) from 
being blown afide to either hand, we made it to move ina perpen- 
dicular flic in a piece of Paftboard, that was faftned to one part of 
the upper Bafis, as that which the Feather was glued to was to an- 
other part. ‘Fhefe things being thus provided, the Pump was 
feta work, and as the ambient Air was from time to time with- 
drawn, fo the Air in the Bladder expanded it felf fo ftrongly, as 


— to lift up the metalline Weight,andyet in part to fally out at the 


licle Glafs- pipe of our Bellows, as appear’d by its blowing up the 
Feather, and keeping ic fufpended till the Spring of the Air in the 


. bladder was too far weakned to continue todo as it had done: 


In the mean time we did now and then, by the help of a ftring faft- 
en'd to the Turning- key, and the upper Bafis of the Bellows, lez 
| | - down 
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down that Bafisa litle, to obferve how upon its finking the blaft 
apainft the Feather would decreafe, as the Receiver was further 
and further exhaufted. And when we judg’ditto be fufficiently . 
freedfrom Air, we then let down the Weight, but could not per- 
ceive that by fhutting of the Bellows the Feather was at all blown 
. up, as ithad been wont to be, though the upper Bafis were more. 
than ufually depreft. “And yee it feems fomewhat odd, that 
when, for Curiofity, in order to a further Trial, the Weight was 
drawn up again, as the upper bafis was rais’d from the lower, rhe 
fides of the Bladder were fenfibly (though not very much) preft, 
or drawn inwards. The Bellows being thus opened, we let down. 
the upper bafis again, but could not perceive that any blaft was 
produc’d; for though the Feather, that lay juft over and near the 
orifice of the litle Glafs Pipe, had fome motion, yet this feem’d. 
plainly tobe bac athaking and almoft vibrating motion (to the 
right and left hand,) which it was put into by the upper bafis,. 
which the ftring kept from a {mooth and uniform defcene , but 
not to proceed from any blaft iffuing out of the cavity of the 
Bladder. And for further fatisfaction wecaus’d fome Air to be 
let into the Receiver, becaule there was a poffibilicy, that una- 
wares to us the {lender Pipe might by fome accident be choak’d: 
but though upon the return of the Air intorhe Recciver, theba- - 
_ fes of the Bellows were preft clofer rogether, yet it feem’d that, 
according toour Expectation, fome litle Air got through the 
Pipe into the cavity of the Bladder: for when we began to vvith- 
_ draw again the Air we had let into the Receiver, the Bladder be- 
gan to {well again,and upon our letting down the Weight,to blow. 
up and keep up the Feather, as had been done before the Recei- 
ver had been fo well exhaufted. What conjecture the opening 
and fhutting of our litle Bellows, more than once or twice, with- 
out producing any blaft fenfible by the raifing of the Feather, 
gave fome of the by. {tanders, may be eafily guefs’d by the pream. 
bie of this Experiment; bue whilft I was endeavouring to profe- 
 Cuteit for my own further information, a mifchance that befeil 
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the Inftrament, kept me from giving my felf the defir'd (atisfaGi- 
on. : | 


EXPERIMENT XXXIX, 


About 4 farther attempt to profecute the Inquiry propos’d im the 
| foregoing Experiment. 


Coat dering with my felf, that by the help of fome contrivan- 

ces noc difficult, a Syringe might be made to ferve, as far as 
our prefent occafion required» in ftead of a pair of Bellows; I 
though it would not be improper to try.a differing, and, in fome’ 
regards, a better way to profecute an attempt, which feem’d to 
meto deferve our Curiofity. 

I caus’d then to be made, for the formerly mentioned Syringe, 

in ftead ofits ftreight Pipe, a crooked one; whofe fhorter Leg 
was parallelto the longer, And this Pipe was for greater clofe- 
ne(s, after twas {crew’d on carefully, faftned with Cement tothe 
Barrel; -and becaufe the Brafs-pipe could fcarce be made {mall e- 
nough, we caus’d a fhort and very flender Pipe of Glafs to be put 
into the orifice of the fhorter. Leg, and diligently faften’d to ic 
with clofe Cement, Then we caus‘d the Sucker (by che help of 
Oyl, Water, and moving it up and down) to be made to go as 


{mootbly as might be, without Jeffening the ftanchnefs of the Sy- 


ringe. ‘After this, there was faftned to the handle of the Kam- 
mer a Weight, made in the form ofa Ring, or Hoop, which by 
reafon of its figure might be fufpended from the newly mention’d 
handle of the Rammer, and hang loofe on the outfide of the Cy- 
linder, and which both by its Figure and its Weight might evenly 


._ and {wiftly enough deprefs the Sucker, when That being drawn 


up the Weight fhould be let go. This Syringe thus furnifhed, 
was faftned to a broad and heavy Pedeftal, to keep it in its verti- 
cal pofture, and to hinder ic from Tottering, notwithftanding 
theWeight chat clogg’dic, And befides all thefe things, there 

, Was 
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- was taken a Feather, which was about two inches long, and of 


which there was left at the end a piece about the breadth of a 
mans Thumb.naile, (the reft on eicher fide of the flender ftalk 
(if I may fo call it) being ftript off) to cover the hole of che flender. 
Glafs pipe of che Syringe, for which purpofe the other extreme 
of it was fo faftned with Cement to the lower part of the Syring, 
(or toits Pedeftal,) that the broad end of the Feather was plac’d 
(as the other Fearher was in the foregoing Experiment) juft over “ 
the litle orifice ofthe Glafs, at fuch a convenient diftance, that 
when the Sucker was alitle (chough but very litle) drawn up and 
Jet go again, the Weight would deprefs it faft enough to blow 
up the broad part of che Feather, as high as was permitted by the 


-refiftance of the Scalk, (and that was a good way,) the Spring of 


which would prefently seftore the whole Feather to its former 
ofition. | 7 
All thefe things being done, and the. handle of the Rammer 
being tied co the Turning-key of acapp’d Receiver, the Syringe 
and its Pedeftal were inclofed in a capacious Receiver, (for none~ - 


‘but {uch a one could contain them, and give {cope for the Ram- 
"mers motions,) and the Pump being fet on worke, we did, after: 


fome.quantity of Air was drawn out, raifethe Sucker a litle by 
the help of the Turning-key, andthen tarning the fame Key the 
contrary way we fuffer’d the Weight to deprefs the Sucker, thae 
we might fee at what rate the Feather would be blown up; and 
finding chat it was impell’d forceably enough, we caus’d the pum- * 
ping to be fo continued, that a pretty many paules were made, 
during each of which we rais’d and deprefs'd the Sucker as before, 
and had the opportunity to obferve, That as the Receiver was 
more and more exhanfted of the Air, fo the Feather was lefs and 
lefs briskly driven up, till at lengeh, when the Receiver was well 
emptied, the ofaal elevations and depreffions of the Sucker 
would not blow it up ecall chat I could perceive, though chey 
were far more frequently repeated thanever before; nor was I. 
content to look heedfully my felf, bac I made one whom Ihad 


often 
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oftenimploy’d about Pneumatical Experiments to watch atten- 
tively, whilft I drew up, and let down the Sucker, but he afirm’d 
that he could nordifcern the leaft beginning of Afcenfionin the 
Feather. And indeed to both of us it feem’d, that the litle and 
inconfiderable motion that was fometimes (not alwayes) to be 
difcern’d in the Feather, proceeded not from any thing that iffued 
out of the Pipe, but from fome litle Shake, which twas difficule 
not to give the Syringe and Pedeftal, by the raifing and deprefs 
fing of the Sucker. | | 
And that which made our Phenomenon the more confiderable, 
was, that the Weight that carried down. the Sucker being ftill the 
fame, and the motions of the Turning-key being eafieto be 
made equal at feveral times, there feem’d no reafon to fufpe& 
that Contingencies did much (if at all) favour the fuccefss tut 
there hapned aching, which did manifeftly enough disfavour it: 
For I remember, that before the Syringe was put into the Receie | 
ver, when we were trying how the Weight would deprefs ic, and 
it was thought that though the Weight were conveniently thap’d, 
yet it was alicle of theleaft; I would not alterit, but foretold, 
that whenthe Air in the Cavity of the Syringe (that now refi- 
fted the quicknefs of its defcent, becaufe fomuch Air could not 
eafily and aimbly get out at fo f{malla Pipe) fhould be exhaufted 
with the other Air ofthe Receiver, the elevated Sucker wou'!d 
fall down more eafily, whichhe, that was imploy’d to manage the 
Syringe whilft 1 watch’d the Feather, affirm’d himfelf afterwards 
to obferve very evidently. Sothat when the Receiver was exe 
haufted, if there had been inthe cavity of the Syringe a matter. as 
fitas Air to make a Wind of, the Blaft ought to have been Grea- 
ter, becaufe the celerity chac che Sucker was depreft with was fo. 
After we had long enough tried in vain to raife the Feather, I 
order'dfome Air tobelet intothe Receiver; and though when 
the admitted Air was but very litle, the motions of the Sucker 
bad {carce if at all any fenfible operation upon the Feather, yet 
when the quantity of Air began to be fomewhat a 
, the 
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the Feather began to be alitle mov’d upwards, and fo by letting 
io Air nocall ac once but more and more trom time to time, and 
by moving the Sucker up and down in the intervals of thofe 
times of admiffion, we had the opportunity to obferve,that as the 
Receiver had more Air init, the Feather would be more briskly 
blown up. | | hat 

Bac not content witha fingle Tryal of an Experiment of this 
confequence, we caufed the Receiver to be again exhaufted, and 
profecuted the Tryal with the like fuccefs as before, onely this 
one Circumftance, that we added for confirmation,may be befit to 
behere taken notice of. Having, after the Receiver was exhau- 
fted, drawn up and let fall the Sucker divers times ineffectuallys 
shough hitherto we had not ufually rais’d ic any higher at a time, 
than we could.by one turn of the hand, both becayfe we could » 
not fo conveniently raife ic higher by the Hand alone, and becaufe 
we thoughcic unneceffary, fince that height fuffic'd to make the 
Air briskly tofs up the Feather; yet ex abandanti we novv took 
an inftrument that was pretty long and fit fototake hold on the 
Turning-key, that we could eafily raife che Sucker between two 
and three inches (by our Aftimate) at a time, and aimbly deprefs . 
it agains and for all this, which would much have increas’d the 
Blatt, if there had been a Matter fit for it in the Cavity of the Sy- 
— ringe, we could not feafibly blow up the Feather, till we had lee 4 
litle Air into the Receiver. | | 

‘Tobe able to make an exftimate of the Quantity of Air 
pomp’d out, or let in, when -the Feather vvas ftrongly or faintly, 
or notat all rais’d by the fall of the Sucker; vve took off the Re- 
ceiver, and convey’d a Gage into it, but though for a vvhile vve. 
made fome ule of our Gage, yet a mifchance befalling it before: 
the Operation was quite ended, I fhall forbear to adde any thing 
~ concerning that Tryal, and proceed co fay fomerhing of another - 
Attempt, wherein though I forefaw and mec with {uch difiicul- 
ties, as kepe me from doing alcogether what I deftred, yet che fuc- 
cefs being almoft as good as ey be expected, I shall venture 

) | to 
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to acquaint Your Lordfhip wich the Tryal, which was this. 
In ftead of the hicherto imploy’d Pipe of Brals, chere was well 
faftned (with Cement) tothe Syringe a Pipe of Glafs, whofe fi- 
gure differ’d from that of the other in this particular, chat the 
fhorter (orremuter) Leg of our new Pipe, after it had for awhile 
been carried parallel to the other Leg, was bent off fo, that above 
an inch anda half of it tended downwards, thet the orifice of ic 
might beimmerft into Water contain'd io afmall open Jarr. The | 
defign of which contrivance was, that when the Receiver fhould 
be well exhaufted, we might (according to whatI told Your. © 
Lordfhip vvas at firft defign’d) try vvhether by the raifing and 
depreffing of the Sucker any fuch Matcer would be driven out at 
the nofe of the Pipe, as would produce bubbles in the incumbent 
Water,which, Air(though highly rarefied, perhaps to {ome hun- 
dreds of times beyond its wonted Dimenfions,) is capable of do- 
ing. And I choofe to-imploy rather Water chan Quick-filver, 
becaufe though by ufing the later I mighe hope to be lefs trou- 
bled with bubbles, yet che ponderoufnefs and opacity of ic feem'd 
to outweigh that convenience. 2S | | 

I need not tell Your Lordfhip. that ia- other refpe@s this Ex. 
periment was made like the former, fo chat I fhall mention onely 
its peculiarities, which were, That as the Air was pump’d ont of 
the Receiver, that io the Glafs pipe made its way through the. 
Water in Bubbles, andalitle Air having once by a {mall Leak 
got in, and forc’d fome of the Water out of the Jarr into the pipe, 
when the Receiver was again vvell emptied, both that Water 
andeventhe litle quantity of ftagnant Water, that was contain’d 
inthe immerft part of the Pipe, produc’d fo many bubbles of fee. 
veral fizes, as quite difturb’d our Obfervations. Wherefore we. 
Jet alone the Receiver, exhaufted as it was, for 6 or 7 hours, to 
give che Water timeto be freed from Air, and then caufing what 
Air might have ftolen.iato be again pump’d our, till we had per- 
ceiv'dby the Gage that the Receiver was well exhaufted, we 
_ caus’d the Sucker (of the Syringe) to be rais‘d and depreft diverfe 
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times, and though even then a Bubble vvould now and then | 


make our Obfervations troublefome, and lefs certain, yet it feem'd 
to us, chat when we were not thus confounded, we fometimes ob- 
ferved that the elevation and fall of the Sucker, though reiterated, 
did not drive out at che Pipe any thing that made any difcernable 
bubbles in the incambent Waters for chough there would appear 


now and then fome {mall bubbles on the furface of the Water, - 


yet [could not perceive thatthe Matrer that made them, iffued 
out atthe Pipe; and fome of them manifeftly proceeded from A- 
etial Particles, till then lurking in che Water, as I concluded trom 


the place andtime of their rifing. Bat this Non-e:uption of . 


bubles ac the nofe of the Pipe, vvas noc chat which gave me the 
moft of fatisfaGtion. For at length bothI and another had the 


opportunity to obferve the Water in the immerft pare of the © 


Pipe, which was very flender, to be about an iach higher than the 
reft of the ftagnant Water, and to continue at that height or 
place in the Pipe, though the Sucker vvere divers times together 
rais’d and deprefi’d by Guefs between 2 and rhree inches at atime. 
Which feem’dto argue, either that there was a-vacuum in the cae 
vity of the Syringe, or elfe that if it were full of e£t4er, that bo- 
dy vvasfo fubtle, chac the impulfe it received from the falling 
Sucker vvould not meke it difplacea very litle Thread (per- 
haps not exceeding 2 Grain in Weight) of Water that vvasin the 


flender Pipe, though it appeared by the bubbles, chat fometimes © 


difclos’d chemfelves in che Water, after the Receiver had beer 
exhaufted, that far more Water vvould be difplac’d and carried 
up bya {mall bubble confifting of {uch rarified Air, that accor- 
ding to my Ai ftimate the Aerial particles of it did not, before the 
Pomp vvas begun to be fet on vvork, take up in the Water a five- 
hundredth part of the quantity of a Pins head. 
But whilft we were confidering what to do further in ous Try- 
al, alitle Air, that ftrain’din at fome {mall undifcoverable Leak, 
drove the Water intotheemptied part of the Pipe, and put an 
end for that rime to our Tryal, which had been coo toylfome to 
invice us chen to reiterate it. T2 I 
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I had indeed thoughts of profecuting the Enquiry , 4y dropping 
from the top of the exhaufted Receiver light Bodies convenient- 
ly fhap'd, to be rurn’dround, or otherwife puc out of cheir fim- 
pleft moticncf Defcent, ifthey met with any refiftance in their 
fall, and 4y making fuch Bodies move Horizontally and other- 
wifeinthe Receiver, as vvould probably difcover whither they 
were affifted by the medium: and other contrivances and wayes 
I had in my thoughts, whereby to profecute our Enquiry, but 
vvanting time for other Experiments, I could not {pare fo much 
as was neceffary to exhauft large Receivers fo diligently, as fuch 
nice Trials would exact; and therefore I refolv’d co defift, till I 
oy more leifure than I thenhad, (or have fince been Matter 
of.) oe | | 
_ Inthe interim, thus much we feem to have already difcovered 
by our paft Tryals, thacif when our Veflels are very diligently 
freed from Air, they are fullof ther, ehac Atheris fuch a bo- 
dy, 2S will not be made fenfibly to movea light Feather by fuch 
an impulfe as would make the Air manifeftly move it, not onely 
whilft tis o0 thinner than common Air, but when tis.very highly 
rarified, (which, ifI miftake not, ic was in our Experiment fo 
much, as to be brought to take up above an hundred times more 
room than before.) | 

And one thing more we gain’d by the Tryal made with water, 
' gamely a clear confirmation of whatI deliver’d inthe 34 Exe 
periment, about the caufe of the Suction that is made by Syrine- 
ges; for Your Lordthip may remember, that at the clofe of the 
Experiment we have ail this while been reciting, Iobferv'd, thac 
when the external Air was fo very well withdrawn, the pulling up 
of the Sucker would noc make the ftagnant Water, thac the Pipe 
of the Syringe was immerft in,to afcend one inch,or fo much asthe 

tenth part of it. | an 
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EXPERIMENT XL. 


Ut bout the falling,in the Exhsuted Receiver,of a light Body, fitted 
tehave sts motion vifibly varied by a(mall refiftance of the Aire 


partly totry whether in the fpace deferted by the Air, drawn | 
out of our Receivers, there would be any thing more fit to 
refift the motion of other light Bodies through it, chan in the for- 
mer Experiment we found Irto impell them into motion; and 
partly for another purpofe to be mention’d by and by, we made 
the following Tryals, | 

Wetook a Receiver, which, though lefs tall than we would 
have had, was the longeft we could procure: and that we might be 
able, not fo properly co let down as, to let falla Body in it, we fo 
faftned a {mall pair of Tobacco Tongs to the infide of the Re- © 


ceivers Brafs- Cover, that by moving the Turning- key, we mighe 


by a ftring tied to one part of chem, open the Tongs, which 
elfe their owa Spring would keep fhut. This being done, the 
next thing was to provide a Body, which vvould not fall down 
likea Stone, or another dead Weight through the Airs, but would 
in the manner ofits defcent fhew, that its motion was fomewhae 
refitted by the Air, vvherefore that vve might have a Body. thac 
vvould be turn’d about Horizontally (as it were) in its fall, we 
thought fic to joyn Crofs-wife four broad and light Feathers © 


. (each about an Inchlong) ac their Quils with a litle Cemenr, 


into vvhichvve alfo ftuck perpendicularly a fmall Label of Pa- 
per, about an 8 of an inch in breadth, and fomewhat more in 
height, by vvhich the Tongues might take hold of our light In- 
ftrament vvithout touching the Cement, which elfe might ftick 
tothem. | 7 


By the help of this {mall piece of Paper, the litle Inftrament, See 


of vvhich it made apart, vvasfo taken hold ot by the Tongs, ag 


thetic hung as, Horizontal as fuch a ching could well be plac‘d: 
_ and 
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and then the Receiver being cemented on to the Engine; the 
Pump vwvas diligently-ply’d, till ic appear’d by a Gage, which had 
been conveyed in, thatthe Reciver hid been carefully exhaufted: 
aftly, our eyes being arcentively fix’dupon the connected Fea- 
thers , the Tongs were by thehelp of the Turning-key open’d, 
and thelitle Ioftrument let fall, which, though in the Air ie had 
made fome turns in its defcent from che fame height it now fell 
from, yet now it defcended like a dead Weight, without being 
perceiv'd by any of us to make fo much as one Turn, or apart of 
it: notwithftanding which I did, for greater fecarity, caufe che 
Receiver to be taken off, and pat on agaio, after the Feathers 
were taken hold of by the Tongs , whence being let fall in the 
Receiver udexhaufted, they madé (ome Turns in their defcent, as 
they-alfo did being a fecond time fet: fall after the fame manner. 
But when after this, the Feathers being plac’d as before, we 
repeated the Experiment by carefully pumping out the Air, nei- 
ther I nor any of the By-ftanders could perceive any thing of 
Tarning ia the'defcent of the Feathers; aod yet for farther fecu- 
rity welet them fall twice more‘in the -unexhaufted Receiver, and 
found them to turn in falling as before; whereas when we dida 
34 time lee chem fall inthe well exhaufted Receiver, they fell after 
the fame manner as they had done formerly, when the Air, that 
vould by its reftftance Rave turn’d them round, vvas remov’d | 
outeftheirvvay, = ° i hee oo 
” Note 1. though (as Tintimated above) the Glafs, vvherein 
this Experimenc was made, were nothing near fo tall as I weuld 
have had it, yecit was taller chan any ofour ordinary Receivers, 
it being in height about 22 inches. : 
- 2. Onechat hadhad more leifure and conveniency , might 
have made 2 more commodious Inftrament than that we made 
uieof: for beiag accidentally vifited by thae Sagacious Mathes 
matician Dt Wren, and {peaking to him of this matcer, he was 
pleas’d with great dexterity as well as readinefs to mike me 4 lit- 
tle Ioftrument of Paper, of which, when twas lec fall, — 
_ | . ence 
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ftance of che Air bad fo manifeft an operation, that I fhould have 
made ufe of icin our Experiment, had it not been cafually loft 
when the ingenious Maker was gone out of thefe parts. wi 

3. Though I bave but briefly related our having fo order'd 
the matter, thac we could conveniently let fall a Body in the Re- 
ceiver when very well exhaufted, yet cocontrive and put in pra- 
Gice what was neceffary to perform this, was not fo very eafie, 
andit would be difficult co defcribe it circumftantially without 
very many words; for whichreafon I forbear an account, that 
would prove too redious to us both, | 

What has been hitherto related, was done in profecution 
of but one of the two Defigns J aim’d at in the foregoing Contrie 
vance, by which I intended, if could have procured a Receiver 
tall enough, totry whether Bodies (fome.very light, and fome 
heavier) being let fall whenthe Air was very diligently pump’d 
out, would sot delcend fomewhat fafter than it the Receiver 
were full of Air, But though I had provided a Pendulam thar 
vibrated quarters of Seconds, yer the Glafs being so higher than 
ic was, the Defcent even of our Feathers took up (o litle time; 
thac even this Zende/ym was of no ule;onely it feem’d to all of us 
that were prefent at making the above recited Tryals, that when 
the Feathers were let fall at fuch times as the Air (chat would have 
turo’d them round ia their defcent) was removed, they came to 
the botcom fenfibly fooner than at other times. But whea we 
fhall have opportunity to repeat the Experiment in caller Glaffes, 
and to make fome variation of it, I hope to be able to give Your 
Lordfhipa fuller fatisfaction abour this Particular. And inthe 
mean while I fhall forbear to examine whether the Air might. 
fomewhat retard the defcent of che Feathers upon (ome orher:ac+ 
count, or meerly upon that of its being a iweds#m not quite devoid. 
of Gravity. Me ow 
. , . ——— Annottttons. ; 
1.But here I muft be fo fincere as to inform Your Lordfhip,thae 
this 40% Experiment {eem’d notcto prove fo much as did the: 
) fore- 
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foregoing made with the Syringe: for being fa(picious that, to 
make the featheréd body above mentioned turnin its fall, there © 
~ would need a refiftance not alcogether inconfiderable, I caus’d the 
Experiment to be repeated, when the Receiver was by our Atti- 
‘mate (which wasnoc made at random neither) litle or nothing 
more than half exhaufted, and yet the remaining Air was too far 
rarified to make the falliog Body manifeftly curn. 

' 2. And yet perchance it would have hapned otherwife, if the 
Receiver had been tall enough; which chough I had not then lea- 
fure and conveniency to make it, yet it willnmoe be amifs to lec 
Your Lorfhip know by what means we did, that ic might be 
fomewhat fit to make the recited Experiment and fome others, 
bring ittothe height ithad, which did confiderably exceed. that 
of the talleft Glals we could then procure. 7 

To lengthen our Receiver therefore, we thought fit to try, 
whether we could not clofe enough faften to the bottom of it 
‘with very gqod Cement a Cylindrical Pipe of Laton, whofe up- 
per orifice fhould have neer the fame breadth with the bottom of 
the Glafs.. : And though this Contrivance feem’d liable to a cou- 
pleofnoct mean difficulties, The one, that the Laton being every 
where bended, and in fome places neceflary to be foucer'd , ic 
would be very hard (as indeed we found it) to avoid fome {mall 
cracks and leaks: And the other, thac if the metalline Pipe were 
wide enough, fo great and heavy a pillar ot the Atmofphere would 
come to bear againft ic, as to prefs ic inwards, if not alfo to break 
it, yer wehoped we fhould be able to obviate both of thefe in- 
. conveniences... Againft the firft of which our Remedy was, to 
Coat over very carefully the whole Pipe with the fame clofe Ce- 
ament, wherewith we faftned it to the Glafs Receiver. And againft 
the Second; we provided a litle Frame, confifting of divers {mall 
Iron Bars faftned together, which Frame (though twere not too 
wide to go into the Cylinder of Laton, yet it) was wide enough 
tobe fo neer icon the infide, chat (though the weight of the 
Acmofphere fhould, as we feared, prefs the Lacon fo as to make 
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it yield inward, yet) it could make it bend no further than the 
Iron: frame would permit; which was not far enough to {poile ei- 
ther che Receiver or the Experiment. And this not uopleafant 
phanomenon would fomewhat furprife unaccuftomed Spectators, 
that when after the Receiver had been very well exhaufted, the 
excernal Air was permitted toreturn, there would be heard dus 
sing fome time, from the metalline part of the Receiver, divers 
Sounds brisk enough, which would make an odd Cracking noife 
proceeding from the Laton- plate, which having been forceably, 
though but flowly, bent inwards by the predominant Preffure of 
the Atmofphere, was now affifted by the Preffure of the return- 
ing Air, toregainits former Figure. And as I thought not fit 


toomit this Circumftance, becaufe it confirms the practicable- _ 


nefs of the Remedy propos’d againft the 24Inconvenience; fo I 
thought fit to mention this way of enlarging and heightning Re- 
ceivers, becaufe what we have related feems co give Grounds of 
hoping that this Gontrivance may be made good ofe of ia divers 
other Tryals, and particularly in attemptsto make Receivers ca- 
pacious enough to contain larger Animals, and perhaps evena 
Boy, ora Man, In order to fome of which purpofes we indeae, 
voured to get 20 improvement made of our Metalline Cylinder 
by- additional contrivances; but could not (where we then were) 
get Artificers, that would perform what was directed, 


EXPERIMENT XLL 


cAbeut the propagation of Sounds in the Exhaufted Re- — 
CeLver. . 


O make fome farther Obfervation than is mention’d in: the 

* Publifh’d Experiments, .about the Production and con- 
veying of Sounds ina Glafs whence the Air is drawn out, we im- 
- ploy-da Contrivance, of eae we make ufe.ofit in di- 

| ae vers 
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vers other Experiments) it will be requifire to give Your Lord« 
fhip here fome fhort defcription, 5 

We caus'd to be made-at the Torners a Cylinder of Box, or 
the like clofe and firme Wood, and of alength fuicable to thac of 


the Receiver it was to beimploy‘din. Out of che lower Bafis of 


See plate 
be 
Figure 
the 


this Cylinder (vvhich might be about an inch and 4 half in Dia- 
meter) there camea {maller Cylinder or Axle-tree not a quarter 
fo thick as the other, and lefs than aninch long: this vvas Turn’d 
very true,thac ic might move to & fro(or,as the Tradefmen call ic, 


Ride) very f{moothly inalitle Ferrule or Ring of Brafs, chat was 


_ by the fame Turner made for it inthe midft of the fixe Trencher,, 


(as we call a piece of folid Wood fhap’d like a Milftone,) beiag 
4 or § inches (moreorlefs according tothe widenefs of the Re- 
ceiver ) in breadth, and between one and two in thicknefs; and 
in a large and round Groove, or Gutter, purpofely made in the 
lower part of this Trencher, I caus’d as much Lead as vvould fill 


itup tobe plac’d and faften’d, that ic might keep the Trencher 


from being eafily mov’d out of its place or pofture, and in the 
upper part of this Trencher itvvas intended that Holes fhould be 
made at fach places as fhould be thought fit, to place bodies at fe 
veral diftancesas occdfion fhould require, The upper Bafis of the 
Cylinder had alfo coming out of the midft of it another Axletree, 
but wider chan che former, that, into a Cavity made in ir, it mighe 
receive the lower end of the Turning-key divers times already 
mentioned, to which twas to be faftned by a flender peg of Brafs, 
thruft through two correfpondent holes, the one made in the 
Key, and the other in the newly mentioned Socket (if I may fo 
callic) of the Axletree.. Befides all vvhich, there were divers 
Horizontal Perforations bored here and there in che Pillar it felf, 


_towhich this Axis belong’d, vvhich Pillar we fhallto avoid am- 


biguity call the Vertical Cylinder, The general ufe of this con- 
trivance (whofe other parts need not to be mentioned before the 
Experiments where they are imploy'd) is, that the end of the 
Turhing- key being put into the Socket, and che lower Axis of 

| the 
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the Vertical Cylinder into the Trencher, by the motion of the 
Key a Body faften’d at one of the holes to the Cylinder may be 
approach’d too, or remov'd from, or made torub or ftrike againft 
_ another Body faftned in a convenient pofture to the upper part of 
‘the Trencher, a 
Tocome now to our Tryal abour Sounds, vve caus’d a Hand- © 
Bell ¢(vvhofe Handle and C lappet were taken away } to be fo faft- 
ned toa ftrong Wire, that, oneend of the Wire being made faft - 
in the Trencher, the other end, yvhich vvas purpofely bent down- 
wards, took hold ofthe Bell. In another hole, made in the cir- 
cumference of the fame Trencher, vvas vvedg'd in (vvith a woo- 
den Peg) aSteel-fpring, to whofe upper pare was tied a Gad of 
Tron or Steel, lefsthan an inch long, but of a pretty chicknefs. 
The length of this Spring was fuch, as to make the upper part of 
the Hammer (if I may fo call the piece of Iron) of the fame height 
withthe Bell, and the diftance of the Spring from the Bellwas, , -.. 
fach, that whenit wasforc’d back the other way, it might at its cure 1af ree 
eo make the Hammer ftrike briskly upon the outfide of thefer’d «. 
Bell. | 
The Trencher being thus fornifht and plac’dina Capp'd Re- 
ceiver, (as You kaow, for brevity fake, we ufe to call one that is 
ficced with one or other of the Brafs Covers, often mentioned 
already,) the Air was diligently pump’d out; andthen, by the 
help of che Turning-key, the Vertical Cylinder was made to go 
round, by which means as often as either ofa couple of ftiff Wires, 
or {mall Pegs, that were faftned at right Anglesinto holes, made 
not far from the bottom of the Cylinder, pafs'd ( wmder the Be, 
and) by the lately mentioned Spring, they forceably did in their — 
paflage bend it fromthe Bell, by which means, as foon as the . 
‘Wire was gone by, and the Spring ceas‘d to be prefs’d, it would 
fly back with violence, enough to make che Hammer give a {mart 
dtroak upon the Bells And by this means we could both contie 
nue the Experiment at difcretion, and make the percoflions more 
equally ftrong than it would otherwife have been. eafie to sat ‘ 
| V2 oe Cc 
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The event of our Tryal was; That, when the Receiver was 
vvell emptied, ic fometimes feem’d doubrful, efpecially to fome 
of the By-ftanders, whether any Sound were produc’d or nos but 
to me for che moft pare it feem-d, chat afrer much attention I 
heard a Sound, that I could but jaft hear; and yet, vvhich isodd, 
me thought tt had fomewhat of the nature of Shrilnefs in ic, bue 
feem’d (which is not ftrange) to come from a good way off, Whe- - 
ther che often turning of the Cylindrical Key kept the Receiver 
from being fo ftanch as elfe it vvould have been, opon vvhich - 
fcorefome litle Air might infinuace ic felf, I thall not pofitively 
determine: but to difcover vvhat intereft the Prefence or the abe 
fenceofthe Air might have in the Loudnefs or Lownefs of the 
Sound, [ caus-d the Air to be let into the Receiver, not all at once 
_ bucaefeveral cimes, with competent intervals between them; by 
_ which Expedient it was eafie to obferve, that the Vertical Cylin< 
der being ftill made to goround, when a litle Air vvas let in, the 
ftroak of the Hammer uponthe Bell (that before cou'd now and 
then not be heard, and for the moft part be bur very {carcely 
heard) began to be eafily heard, And whenalitle more Air was 
let in, the Sound grew moreand more audible, and fo increafed, 
tillthe Receiver was again replenifhed with Air, though even 
then(that we omit not That phenomenon) the Sound was obferv'd | 
to be much lefs loud than when the Receiver was not interpos'd 
beeween the Bell and the Ear. 

And whereas in the already pablifh’d Phy fico- Mechanical Ex- 
periments I acquainted Your Lordfhip with what I obferv’d a- 
bout the Sound of an ordinary Watch in the Exhaufted Receiver, 
I fhall now adde, thac That Experiment was repeated not long 
fince, with the addition of (ufpending in the Receiver a Watch, 
with a good Alarum, which was purpofely fo fet, that ic might, 
before it fhould begin to ring , give us time to cement on 
the Receiver very carefully, exhauft it very diligently, and fertle 
‘our elves in a filent and attentive pofture. And to make this: 
Experiment in fomerefpect more accurate than the others we 
e ree ede 
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made of Sounds, we fecur’d our felves again{ft any leaking at the 
Top, by imploying a Receiver that was made all of one piece of 
Glafs, (and-confequently had no Cover cemented onto it,) being 
farnifh’d onely within (when twas firft blown) witha Glals- knob 
or Button, to whicha ftring might be tied. And becaufe it might 
be fufpected, chat if the Watch were (ufpended by its own Silver 
Chain, the tremulops motion of its founding Bell might be pro- 
pagated by that Metalline Chain to the uppet part of the Glafs; 
to obviate this as well as we could, we huog the Watch, nor by 
ics Chain, but by avery flender Thread, whofe upper end was 


- faftned to the newly mentioned Glafs-button. 


Thefe things being done, andthe Air being carefully pump’d 
out, we filently expected the time when the Alarum fhould begin 
toring, which ‘twas eafie to know by the help of our other 
Watches; but not hearing any noife fo foon as we expected, ic 
would perhaps have been doubted whether the Watch continued 
Going, if for prevention we had noc order’dthe matter fo, cthac 
. we could difcern it didnot ftand ftill, Wherefore Idefir'd an 
ingenious Gentleman to hold his Ear juft over the Botton, ac 
which the Watch was {ufpended, and to hold it alfo very near to 
the Receiver, upon which he told us that he could perceive, and 
buc juft perceive fomething of Sound, that feem’d to come from 
far; though neither we chat liftned very attentively near other 
parts of the Receiver, nor he, if his Ears wereno more advanta- 
ged in point of pofition than Ours, were fatisfied that we heard 
the Watchat all. Wherefore ordering fome Air to be let in, 
we did by the help of attention begin co hear the Alarum; whofe 
Sound was odd enough, and, by returning the Stop-cock to keep 
any more Air from getting in, we kept the Sound thus low for a 
pretty while, after which a litle more Air, that was permitted to 
enter, made it become more audible; and when the Air was yee 
more freely admitted, the by- ftanders could plainly hear the noife 
of che yet continuing Alarum ata confiderable diftance from ghe 
Receiver. - te 


From 


~~ 
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From what has hitherto been related we may learn what is to 
~ bethoughe of what is delivered by the Learned Aferfennus, in 
that Book of his Harmonicks, where he makes this to be the firft 
— Propofition, Sonus 2 Campans, vel ali corporibus nen [oluens 
producttur in illo vacuo\quicquid tandem illud fit,) quod fit in Tue 
| bi Hydr areyro plenss, pofteag, depletis, (ed etiam idem acumen,quod 
in Acre libero vel claufo penitas obfervatur @ anditur. For the 
proof of which Affertion, not long after, he [peaks thus: Porro vse 
vits Tubis, quorum extrems lagena vitrea adglutinantur, obfervaré 
Campanas inillo vacuo appen(as, proprti(g, males percuffas idens 
penitus acumen retinere, quedin Acre libero habent: atd, [oni mag- 
nitudinem ek fone, qui fit in Aere quem Tubus clan(us includst, 
nibil cedere. But though our Experiments fufficiently manifeft 
that the prefence or abfence of the common Air ts of no {mall 
importance as to the conveying of Sounds, and that the interpofi- 
tion of Glafs may fenfibly weaken chem; yet fo diligent and faith- 
fala Writer as Merfensws deferves to be favourably treated: and 
therefore I fhall reprefent on his behalf, chat what he fayes may 
well enough have been true, as far as could be gathered from the 
Tryalshe made. For Firft, tis no eafie matter, efpecially for 
thofe that have not peculiar and very clofe Cements, to keep rhe 
Air quite out for any confiderable time in veflels contifting of 
divers pieces, fuch as he appears to have made afe of. Andnext, 
the bignefs of the Bell in reference tothe capacity of the exhau- 
fted Glafs, and the thicknefs of the Glafs, and the manner where- 
by the Bell was taftned tothe infide of the Glafs, and the Ham-- 
mer or Clapper was made to trike, may much vary the Effed of 
the Tryal, for Reafons eafie to be gather’d out of the paft Dif- 
courfe, and therefore not needful to be here infiftedon. And up- 
on this Account we chofe to make our Experiment, with founds 
that fhoald nar be ftrong or loud, and co produce them after fuch 
amanner, a6 that as litle fhaking as could be might be given by 
the founding Body to the Glafs ‘twas includedin’ The Propofal 
made by the fame Merfennus, to have thofe chat have induftry : 

| noug 
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nough, try whether a Bag: pipe will be made to afford the fame 
Sound as inthe open Air, in {uch Veflels as he afed for his Bels, 
though he feems to think ic would fucceed, is thac which Your 
Lordthip will not, Iprefarne, follicitemeto,make Tryalof, [ff _ 
‘You remember what is related in the almoft immediately forego- 
iog Experiments, fhewing, That we could make nothing come 
out of the Cavity of a pair of Bellows, that had force enough to 
blow away a Feather, when that Cavity was freed from Air, asthe 
Bagpipe would be by the fame operation, chat empties the Glafs 
that contains it, or elfethe Sound would nor be madein fucha 
Vacuum as the {cope of the Experiment requires. 7 

If Thad had Conveniency, t would have made fome Tryals by 
conveying a {mall ftringsd Inftrumene (perhaps fome fuch as they 
commonly calla X#) exactly tun’d, into a large Receiver, and 
then upon briskly ftriking the String of @ bigger Ioftrument, 
— (tuned, as chey (peak, to an Unifon to (or with) that of the {maller 
Ioftrument) I fhould have taken notice, whether the Sound would 
have been fo uniformly propagated, notwithftanding the Inter- 
pofition of the.Glafs Receiver, as fenfibly to hake the included 
Strings in order to the difcerning of which, a bended piece of 
Straw, or Feather, or fome fuch light body, was to be hors’d up- 
on the String to be fhaken. I allo intended, in cafe the ftring 
were made to move, tomakethe like Tryal after the Receiver 
was diligently exhaufted. And laftly I defign’d to try, whether 
two Unifon ftrings of the fame Ioftruments, or of a coupte to be 
_ plac'din the fame Receiver, would, when the Air (whichis the 
ufual medism of Sounds) was well pump'd out, yet maintain fuch 
a Sympathy (as tis call'd,) that pon the motion of the one, the — 
_ other wouldalfo be madeto ftir: Which Tryals may be varied,. 
by -imploying for the external Inftrumenc ancther in ftead of a 
{tringed one. | 

- And becaufe Contraries (as is vulgarly noted) ferve to illaftrate- 
each other, I thought to fubjoyn, tothe Tryals above felated,, 
_ about she propagation of Sounds inathinner medinm than the 
. Air, 
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Air, fome obfervations about the conveyance of them through. 
that thicker medium, Water; but having unluckily mislaid my 
Notes upon that Subjet,] cannot at prefent acquaint Your Lorde 
{lnip with whacl intended, but mutt defer the doing it, till I thall 
have recovered Them. 


EXPERIMENT XLIL 
A bout the breaking of aGlafsedrop in an Exhausted Re- 


cetvers 


| Y Ou know, that among the Caufes thac have been propos’d 
of the ftrange flying of a Glafs- drop into a multitude of pie- 
_ ces, when the flender Stem of it comes to be broken off, One of 
the leaft improbable was taken from the Preffure of the Air: as if 
thac within the poreous (and as ’twere honeyecomb’d) infide of . 
the Glafs, being highly rarified when the drop of melted Glafs 
fell into the Water at ics firft formation, it was fore d to continue 
in that preternatural ftace of Expanfion by the hardne(s and clofe- 
ne(s of the external Cafe of Glafs, that inclos'd che Pithlike pare 
(if I may fo call it;) forhar upon the breaking off a part of this 
folid Cafe at the Stem, the external Air gaining accefs, and find- 
ing in the Spungy pare very litle refiftance from the highly rari- 
_ fiedand confequently weaken’‘d Air included there, rufhes in with 
fuch violence , as to fhiver the Glafs-drop into a multitude of 
pieces. . 

I fhall notnowtrouble Your Lordfhip with the mention of 
what may be alleadg’d to queftion this Hypothe(s, efpecially if it 
be compared with that accurate, Account of the Phenomena of 
fuch Glafs drops, which was fometime fince prefented to the So- 
ciety by that great Ornament of it, S' Robert Moray. Buc I hall 
onely fay inthis place, chat when I confider’d, that if the Diffili- 
{on of the Glafs would facceed when the Air was. pump’d out of 

it; 
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ic, it would be hard to afcribe chac Efte@ to the irruption of the 
external Air, I choughe fit cotry what would happen, if a Glafse 
drop were broken in our exhaufted Receiver. And accordingly 
did, chough not without fome difficulty, fo order che matter, that 
the bluncer part of the Glafs-drop was faftned toa ftable Body 
(convey'd into the Receiver, ) and the crooked Stem was tyed to 
one end of aftring, whofe other end was faftned to che Turning- 
key; by which means, when the Air had been diligently pump‘d 
out, the Stem was (by fhortning the ftring) broken off, and the 
Glafs-drop was fhatter’dinto athoufand pieces. 

This Experiment was long after repeated with the like fuccefs, 
and having at that time no Gage to try how far the Airc had beea 
drawn out, we let the external Air impell up the Water out of 
the Pump into the Receiver, and chereby found, that That veflel 
had not been negligently exhaafted. | a 


' EXPERIMENT XLHI, 
About the production of Light in the exhanfied. Receiver. 


Prefume, I need not put Your Lordfhip in mind, chat divers 
attempts were made to try, whether either a Flame, or kindled . 
Coals would be made to continue for fometime burning in our 
Receiver: But thofe Tryals making it evident, tbat it would be 
“either impoffible, or very difficult to produce any durable Lighe, 
without the prefence of che Air, by the burning of bodies; thought 
ic not amifs, confadering the Noblenefs of Light, to make trial, 
whether it might be otherwife produc’din oar exhaufted Recei- 
ver; fince whether or no the Attempts fhould prove fuccefsful, 
the Event would probably be toftruétive. For as tis the proper- 
ty of Light, when cis produc’d, to bedifcoverable by it felf; fo . 
in fach a Tryal as we intended, it would teach fomething concer- 
ning Light, to ffnd that the a of the Air would or would - 
not 


—— 
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not hinder it from being produe’d. In profecution of this De- 
fign, knowing that hard Sugar, being nimbly fcrap’d with a knife, 
will afford a fparkling Ligbt,fo chat now & then one would think 
that {parks of Fire fly from its; we caus’d a good lamp of hard 
Loaf. fug:r to be conveniently and firmly placed in the cavity of 
our capp’d Receiver, and to the vertical Cylinder formerly mene 
‘tioned we caus’d co. be faftned fome pieces of a Steel-{pring, | 
which being not very thick, might in their paffage along the Sa- 
gar, grate, or rub forceably againft ir, and chen the Receiver be- 
ing diligently exhaufted inthe Night-time, and inadark Room, 
the vertical Cylinder (whofe lower .4.« was inferted into the of- 
| ten mentioned Trencher) wasmade for a pretty while to move 
The Contvivance bere FOUBd by the help of the Turning- key, manag’d by a 
mentioncd may be con. hand fteady and {trong enough. By which means the Irons. 
ae rapes that came out of the vertical Cylinder, making in their 
the 41, Expriment. paffage vigorous impreffions upon the Sagar that ftood - 
> fomewhat in their way, there were manifeftly producd a good 
number of litle fafhes, and fometimes too, thoagh not frequent- 
ly, there feem’d to be ftruck off litle {parks of Fire. 


_- 


EXPERIMENT XLIV. | 
About the production f 4 kind of Halo, and Colours in the Eve 
te : aufted Receiver. 


V TE tooka large inverted Cucarbite for a Receiver, which 
-¥ beiag {orwell wip’d boch within and without as to be 

very clear, allow’d me to obferve, aad to make others do fo too, 
That when the Pump began to be feta work, if I caus'd a prerty 
large Candle to be held on the other fide of the Glafs, upon the 
turning ofthe Stop -cock to let the Air out of the Receiver into 
the Cylinder, the Glafs would feem to be full of Fumes, and there 

_ would appear about che Flame of the Candle, feen through them, 
_ ~~ a 


eal 
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akind of Halo, that at firft commonly was between Blew and 
Green, and after fome Sucks would be ofa Reddifh or Orange 
colour, and bothvery vivid. The produétion of this Areteor (it 
I may fo callit) was, according ro my conjecture, made on fome 
{uch {core asthis, That the Cement being fomewhat foft and 
new (as is convenient for this Experiment) abounds with Tur- 
pentine, and having a litle (as well to faften on the Receiver, as 
tor the other purpofe) apply’dto ica hot Iron, whereby the Ce- 
ment was both foftned and heated, it feem'd rational to expect, 
That upon the withdrawing ofthe Air in the Receiver, che Aeri- 
al Particles in the Cement, freed from their former Preflure, 
would extricate them(felves, and with the loofer fteams of the 
Turpentine and perhaps of the Bees-wax would witha kind of 
Explofion expand chemfelves in the Receiver, aad by their inter- 
pofition between the Light and the Eyeexhibit chofe celightful 


Colours we hadfeen. Toconfirme which, Lafcerwards found, - 


that by watchfully obferving ic I could plainly enough perceive 
the colouring fteams, juftuponthe turning of the Stopcock, to 
fly up from the Ceinent towards the top of the Glafss andifwe 
continued Pumping, the Receiver would gtow ciearer,: and the 
Colours more dilute, (till wehad occafionto put on the Recei- 
ver, and heat che Cement afrefh:) of which the reafon might be, — 
partly that the Aerial and Volatile Particles of the upper part of 
the Cement didin that tract of time {pend themfelves more and 
more; aad partly, becaufe the Agitation they receiv'd from the 
hese communicated by the Iron did continually decay; Not to 
mention , that when the Receiver is more exhaufted, the want of 
Air makes ic more difficult for Steams to be fupported, and asic 
were {wim up and dows in it. io 3 
But for farcher Confirmation, I caus’d fome Cement to be 
pat iatoa {mall Crucible, warm enough to meltit; and conveying 
this iato a clear Receiver of a convenient (hape and fize, I caus’d 
the Pamp to be fet a work, whereupon ic appear’d manififtly e- 
nough, That upon the opening of the Scop: cock co ct out the 
X 2 : Air, 
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Air, the Steams would copioutly be thrown about from the Cru- 
cible into the capacity of the Receiver, and would, after having a 
litle play'd there, fall down again. But in chefe apparitions the 
Vividnefs, and fometimes the Kind of the exhibited Colours 
feem’d much to depend upon divers circumftances, fach as the 
degrees of Heat, the bignefs and fhape of the Receiver, the quan- 
tity of Air chac yet remain‘d unpemp’d out, and the nature of the 
Cement its felf, which laft particular F the rather mention, be- 
caufe, though I were hinder’d from doing it, I had choughts to 
try afufpicion I had, that by varying the Materials expos’d to this 
kind of operation, fome pretcy variety might be made in the phe- 
nomena of the Experiment.  ™ 
_ Whether or no the Apparition of Whitenefs, or Light, that - 
. ‘we fgmetimes hapned to take notice of divers years agoe, and have 
+ pag 1.56, mentioned in che already * publifh’d pare of our Phy fico. mechae 
acs nical Experiments, may be part/y (though not entirely) referr’d 
to fome of che Cements! then imploy'd, differing from thofe I 
now ufe moft, and to the unheeded temper of thofe Cements, as 
to Warmth, and degrees of Softnefs, is a Doube that further Ob- 
fervation may poffibly enable us to determine. 


\ 


EXPERIMENT XLv.- 


; ‘About the production of Heat by Attrition in the Exhanfted Rew 
3 | Cesver. | 


| "TR opinionrhat afcribes the Incalefcence of folid Bodies, 
ftruck or rabb’d hard againft one another to the attrition or 
vehement agitation of the incercepted Air, is famous and received 
enough to feem worthy ofa particular Examination. ButIcon- 
fefs co Your Lordfhip, chit twas not any thiag relating to this 
Opinion that chiefly induc’d me to make the Experiment I am 
now about to.give an account of; for Ithoughtic might be ufe- 
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full to more purpofes chan one, to be able to produce by Attritie 
on afomewhat durable Heat evenin our exhaufted Receiver: and 
theretore though ‘twere eafie to forefee, th2t ic would prove no 
eafierask, yet we thought fit to attempt it in fpighe of the diff- 
culties met with at our firft Tryal. lo what way and with what 
fuccefs we afterwards made this attempt, I now proceed to re- 
Jare. | 

Crofs the ftable Trencher, formerly often mentioned, there ,, 
was faftned a pretty (trong Spring of Steel or Iron, fhap’dalmokt prate ihe 
like che Lathe of a Crofs- bow, and to the midft of this Spring Fig. the 
was ftrongly faftnedon the outfide a round piece of Brafs hol- 
low'd almoft like a concave Burning- glafs, or one of thofe Tools 
wherein they ufe to grind Eye-Glafles for Telefcopes. To this 
piece of Brals, which was not confiderably thick, nor above 2 in- 

_ ches Diameter, was fitted aconvex piece of the fame Metal, al- 
moft like a Gage fora Tool to grind Glaffes in,which had belong- 
ing to it a {quare Handle,whereinto as into a Socket was inferted 
a {quare piece of Wood, proceeding fromthe Bafis ofa {quare 
wooden Pillar, which we made ufe of on this occafion in ftead of 
our vertical Cylinder. Bythe help of another piece of Wood 
coming from the other Batis of the fame Pillar, the Turning: key 
was joyned to this Pillar, which was made of fuch alength., that 

_ whenthe Turning.key was forceably kept down as low as the 
Brafs Cover, it was apart of, would permit; the convex piece of 
Metal lately defcrib’d did deprefs the concave piece a pretty way, 

-notwithftanding a vigorous refiftance of the fubjacent Spring.. 

Befides thele things, a litle fine powder of Emery was put bee 
eween the convex and concave pieces of Brafs, to make them 
more congruous, and facilitate the motion that twas to be mades 
and there was faftned to the upper part of the Turning key a good 
Wimble, without which we prefum’d the turning of the Key 
would not produce a fufficient motion: inorder to the making of 
which, it was, after the firft Tryal, judged requifite to have a 
{trong mao, thac was us’dto exercife his hands and armes ta = 
| | i chanical 
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— chanical labours, upon which account we fent for acertain Locke 
{imirh, chat was alufty and dexterous fellow. | 
All chings thar were choughte neceflary being thus in readinefs, 
and 4 Mercurial Gage being convey’d into the Receiver,we caus'd — 
the Air to be diligently pump’dout; and then the Smith was or- 
der’dtotura the Wimble, and to continue to lean a litle onie, 
that he might be {ure to keep the Turning- key from being at all 
liftedup by the formerly mentioned Spring. 
Whilft chis man with mach omblenefs and ftrength was moving 
the Wimbie, I watched the Gage, to obferve whether the agitati- 
on of the Stop- cock, and confequently the Engine, did aot pre- 
judice the Experiment; and for greater caution I caus’dthe Pamp ~ 
to be almoft all che while kept ac work, though that feem’d noc 
fo neceflary. y 
When the Turner of the Wimble was almoft out of Breath, 
~ we letin for haft the Air ac the Cover of the Receiver by lifting — 
up the Turning-key, and aimbly removing the Receiver we felc 
the pieces of Brals, betwixt whom the Attrition had been made, 
and, as we expected, found both of them very feafibly warm. 
But being willing to confirm the Experiment by afecond Try- 
al, which we hoped might, afeer the Experience taught us by the 
firft, be forgewhat better pertormed, we causd the Smith, after 
he had well refreth’d himfelf with reft and. drink, to lay hold of 
the Wimble again, when the Gage made it appear thatthe Recei- 
ver was well exhaufted, fo that by further Pumping the Quick. 
filver feem’d not to be further depreft. And inthis 2¢ Tryai the 
nimble Smith plaid his pare fo well, (che Pamp ia che mean while 
not being neglected, j thac when we did as before haftily let in the 
Air, and cake out the Bodies that had been rubb’d againft one a- 
nother, they were both ot chem (efpecially the uppermoft) fo hor, 
that I could not endure to hold my hand on either of them, and 
they did fora conftcerable time recain a not inconfiderable degree 
of Warmth. | | 
The fame day I caus’d to be made atthe. Turners two bodies 
of 
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of Wood, for fize and thape like thofe of Brafs we bad jaft before 
imploy’d; the upper of thefe was of hard Oak, the other of Beech, 
(fuch a difference between Woods,to be heated by matual Attrie 
tion, being thought to be an advantageous circumftence;) but 
though che Wimble was {wiftly curn’d as before, and that by the - 
fame Perfon, neverthele{s the Wood feem’d not tome (forall 
the By- ftanders were not of my opinion) to have maniteftly ac- 
quired any Warmth; and yet thac there had beena confiderable 
Attrition, appear'd by che greze Polifh which pare of the Wood 
had evidently acquir’d, vvhich made me fulpe&, chat chough the 
Wood feem’d dry enough, yet it might not really be fo, notwith- 
ftanding the contrary was affirm’dto me: but not being willing 
to fit down with a fingle Tryal, f caus’d the Experiment to be re- © 
peated with more obftinacy than before; the eftect of which was, 
that the Wood, efpecially the upper piece of it, vvas brought to- 
a Warmth anqueftionably feufible. 


EXPERIMENT XLVI. 
About the flaking of Quick-Lime in the Exhaufted Re- 


| ceiver, [ 
‘T He feveral Scopes I aim’d at in making the following Tryal 
are not neceflary to be here particularly taken notice of. But 
one of them may be guefs'd at by the fubfequence of this Experi- 
ment to that immediately foregoing, and the phenomena of it 
may be mentionedia this Epiftle upon the account of their being 
exhibited by our Engine, 
~ Wetook in an Evaporating Glafs a convenient quantity of 
' Water, and having convey’d it into a Receiver, and well drawn 
-outthe Air, we let down into it by the Turning key alump of 
ftrong Lime, about the bignefs ofa Pipin; and obferv’d noe that 
at the firft immerfion, nor for fome while after, there appear’ a- 


my. 
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ny confiderable number of Bubbles, bat within about ¢ of an 
hour, as I guefs’d it, the Lime began (the Pump having been and 
being {till ply’d from time to time, to flack with much violence, 
aad with bubbles wonderfully great, that appear'd at each new 
ExuGtion, fo that the infide of the Receiver (though pretty large) 
was at length lin’d with Lime- water, and a great part of the mix- 
ture did from time to time ove: flow the veflel, that had purpofe- 
ly been but little fill’d; oor did any thing but our wearinefs put 
a period to the bubling ofthe mixture, whofe heat was fenfible 
evenon the outfide of the Receiver, and which continued confi- 
derably hot in the Evaporating Glats for { of anhour (asI conje- 
ctured) after the Keceiver was removed. 

Note, That the Lime imployed about this Experiment was of 
a very good and ftrong kind (made of hard ftones,) and not fuck 
Lime, made of Chalk, as is commonly afed at Londox, which 
probably would not have been ftrong enough to have afforded 
usthe fame phenomenon. 


EXPERIMENT XLVIL 


‘About an attempt made to meafure the force of the Spring of included 

Air, and examine a Conjecture about the difference of sts firength 

| én unequally broad mouth'd Veffels. | 

Hough feveral of the foregoing Tryals have fufficiently ma- 
nifefted that the Spring of the Air inits natural: or wonted 
ftate, hath a force very confiderable, and indeed much Greater 
than men feem to have hitherto believed; Yet I could not hope 
by any of thefe Experiments to determine by any known weight, 
how Great that torce is, fo as to conclude that it is equivalent to 
fuch a Weight, as fo many Pounds, Ounces, &c. and to no more. 
Wherefore among the Ufes Ihad defign’d to make of our Sy- 
tlnge, formerly often mentioned, it was One, to try ifby the _ 

. | 0 
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' ofthat Inftrament, we could determine fomewhat near (for no 
more was to beexpected) how much Weight a Cylinder of un- 

~ compreft Air included init, and confequently of the fame Diame- 
ter vvith the cavity of the Barrel, would be able to fuftain or alfo . 
to lift ap. 7 | | : 

In order to this Tryal, 1. we provided a ftable Pedeftal, or 
Frame, wherein the Syringe might be kept firm, and erected. 
Next, vve allo provided a Weight of Lead fhap’d like our Brals- | 
hoop, or Ring,*formerly defcrib’d, that by the advantage of its « Evpe, thes 
figure ic might be made to hang down by ftrings from the top of V«b. | 
the Handle of the Rammer, and fo prefs evenly enough on all 
fides, witout making the upper part of the inftrament top-hea-- 
vy- 3. Wetook careto leave, between the bottom of the Sy- 
ringe (which was firmly clos’d with ftrong Cement) and chat 
part ofic where the Sucker was,a convenient quantity of Air, to 
expandits felf, and lift up the Weight, when the Air external to 
that included Air (hould be pump’d out of the Receiver: And lafta 
ly, the Handle of the Rammer (from which the Annular weight 
lately {poken of depended) was fo faftned to the Turning-key of 
the Cover of the Receiver, thatthe Weight might not comprefs 
the Airincluded in the Syringe, but leave ic in its natural {tate or 
wonted Laxicy, tillthe Air were withdrawn from the Recei- 
ver. — 

But noewithftanding all this, when we actually tryed the Expe- 
riment, That hapned which I feared. For though by this method 
the included Airs would well enough lift up 2 Weight of 7 or 8 
pound, yet when the Rammer came to be cloge’d with fo confi- 
derable a Weight, as my {cope in making the Experiment requi- 
red, theIoftrument prov’d not fo ftanch, but that it was eafier 
for fome particles of Air to force themfelves a paflage, and get a- 
way between the Sucker and the infide of the Barrel, than to 
heave up fo great a Weight. And yet I have thought fit to relate 
the Experiment thus particularly, becaufe, if an exact Syringe 
can be procured, (which I fear will be very difficult, but do = 
| Y | thia 
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“think impoffible, this feems to be one of the likelieft and Ieaft ees / 


ceptionable wayes 1 know, of meafuring the force of the Airs 
Spring 

Bue defpairing to get fucha Syringe, asI defir’d, in the place 
where then was, I bechought my felf of another way, by which 
Ihop’dto be able (though not to arrive at an exaét knowledge 
of the full force of the Airs Spring, yet) at leaft to approach nea- 
rer ic chan I have been able to do by the help of che Syringe. For 
this purpofe confidering with my felf, that if a convenient quanti- 
ty of Air were included ina fine {mall Bladder, the fides of ie 


_ would hinder the Air from getting away, and the limbernefs of . 


- them would permit the Air to accommodate it felf andthe Blad- 
der to the Figure of a Cylindrical vetlel, into which it might be 
put. 


Wherefore with much adoeI procured to be made by a perfon. | 


exercifed in Turning a couple of hollow Cylinders, whofe fides 
were of a fufficient thicknefs, (that chey might refift the preffure 
of the Air to be imprifoned in them,) and of fuch differing 
 breadths, chat the firft had but one inch in Diameter, arid the a4 
two; their depths being alfo unequal, that the one might receive 
a much larger Bladder chan the other. nr 

With the leffer of thefe (which was very carefully Turned) I 


madeadiligent Tryal, whofe Circumftances J cannot now ace 


quaint Your Lordfhip with, the Paper, wherein they vvere am- 
ply recorded, having been vvith other Notes belonging to this. 


Continuation unluckily loft: but the moft confiderable things in — 


_ the Event were, That twas very difficult to procure a Bladder 


fmall and fine enough for ehat litle Cylinders and that one, which — 


at length we procured, wouldnot continue ftanch for mary Try- 
als, but would after a vvhile part wich a litle Air in the well exhau- 
fteg Receiver, when twas clog’d with the utmoft Weight it could 
fuftain: but whilft ic continued ftanch vve made one fair Tryal 
vvith it, from vvhence vve concluded, that a Cylinder. of Air of 
but an inch in Diameter, and leffe than two inches in length, on 
| | able 


_ —— APE 5. _* 


f 


~ 


Touching the fpring and weight ofthe Air, = 161 
able to raife vifibly (though but alicle) a Weight of above ten 
Pounds, (I {peak of Averdupoiz vveights, vvhere a Pound con- 
tains 16 ounces.) The manner of making chis Experiffent, and 
the cautions us’d in judging of it, Your Lorfhip may learn by the 
recital of the fubfequent Tryal; my Notes about which were noc 
{o unfortunate as thofe that concern’d the former. 

Into a hollow Cylinder of Wood of four inches in depth, and 
twoin Diameter, furnifhed with a broad and folid bottom or Pe- 


deftal, co make it ftand che firmer, was put a Lambs or Sheeps Figwe 


bladder very ftrongly tyed at the Neck, on vvhich vvas put a” 
Wooden Plug, marke wich Ink where the Edg of the Cylinder 
vvas contizuoustoit; this Plug being loaded with Weights, a- 
mounting to 35 pound, (the uppermoft of vvhich Weights w2s. 
faftned to the Torning-key, to keep it upright, and to help to 


 gaife it at firft,) the Receiver vvas exhaufted, till che Mark apa 


peared very manifeftly above the brim of the Cylinder; and then, 
though the ftring were by turning the Key quite flackned, yet 
the mark on the Plug continued very vifible: and vvhen fo much 
' Air was let into the Receiver, as made the Weight depre(s the 
Plag quite beneathche Mark, uponthe repumping out of the Air 
the Weighe was without thehelp of any Turning-key lifted up, 
and by degrees all the mark on the Plug was raifed about 3 above 
the edge of the Cylinder. | 4 
Wherefore we {ubftituted fora 7 pound weight one that was 
 eftimated' at 14, (for then-we had not a Ballance {trong enough to 
weigh it with,) andufing the fame Bladder we repeated the Ex- 
periment, onely having a care to fuppore a litle the uppermoft 
Weight by the Turning-key, till the Bladder had attained its ex- 
panfion; andthen the Weight being gently let go, deprefs'd noc 
the Plug fo low, but that we could yet fee the mark on it, (which 
yet was all we could do, ) though chat part of the Plug, whey the 
mark vvas, vvere manifeftly more depreft than the other. | 
For the clearing up of fome particulars relating to this Tryal, 
we will {ubjoyn the following Notes. — 2 / 


é 
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1; The Plug is to be fo fitted to the Cavity of the Cy= 
linder, as eafily to flip up and down in it, without Grating 2- 
gainft ch@fides of ic, left it needlefly increafe the refiftance of the 
Weight to berais'd. And this Plug ought to be of a conveni- 
ent length, as about aninch and ; at leaft, that it may be the fitter 
to helpto reduce the Bladder by.compreffion intoa fomewhae 
Cylindrical fhape,and yet that it may not be thruft ia too deep by 
the incumbent Weight; and thac the Weight might reft more 
firmly uponit, there was a broadand ftrong Ledge made at the 
top of it, by which ic might lean on every fide upon the brim of 


— thehollow Cylinder. 


2. Before the Inftrument was conveyed into the Receiver, 
the Bladder (which ought to be ef a juft fize, and not full blown, 
and ofa fine and limber contexture) was putinto the Cylinder, 
and by divers gradual (but not immoderate) compreflions was 
reduc'd to conform its felf, as mach as might be, to the Cylin- 
drical fhape of che containing veflel, And then the Weight be- © 
ing put on, and taken-offagain, there was a mark (in the form of 
‘an horizontally plac’'d Arch) made with Ink, where the edge. of 
the brim of the hollow Cylinder did almoft touch the Plug. This 
we thought neceffary to do, toavoida miftake; for we maft nce 
judg, that allche Weight, that might be rais’d by our Bladder, 
may pafs forthe Weight foughe after by our Experiments fince - 
the Air in the Bladder is by reafon. of the incumbent weight more 
compreft thantwas before, and confequently its being able to 
heave up a Great weight will not infer, that our common Air is 
able inits natural ftate (as they call is)to exert fo Great a ftrength; 
thac Weight being onely to belookt omas rais‘d or fuftain’d by 
theuncompreft Air, that is rais’d or fuftain’d when the Plug is 
liftedup tothe mark, ftnce till chen the Spring of the Air does 
but gring it back from its new ftate of adventitious compreffion 
to ics natural or wonted Laxity, : 

_ 3. When, after the operation was ended, we took the Blad- 
- der out of the veffel, it had obrain’d a form Cylindrical enough, 
| and 
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and thoughit could be but 2 inches in Diameter, yet it wasfo 


litle as to be but half an tnch more long than broad. 

4. Thereafon why I chofe to have the two Cylinders made 
of the unequal Diameters above mentioned, was toexamine, as 
far as by this way I could, aconjeGture I had, chat che force of the 
Spring ot differing Cylinders of Air to life up folid Weights, 
would, atthe very firft rasfing of the Weights, be in duplicate pro- 
portion tothe Diameters of their Cylinders, (thofe Diameters 
being proportionable to che Areas of the plain Superficies,againft 
— which the Air doesimmediately prefs.) without very much confi- 
dering the inequality that may be between the quantity of the fe- 
_ eral parcels of Air, whofe preffures are compared. But tis to 
be remembred, that {aid at the very firft rasfing of the weights, 
becaufe prefently after That, the quantity of the parcels ot Air 


may bevery confiderable: for, as Ihave fhewn in another Trea- 


tie, two very unequal quantities of Air being made by their Ex- 
‘ panfion to poffefs two equal {paces the leffer quantity of Air muft 


much more rarified in proportion than the greater; and-cone | 


fequently, (to bring this home to our prefent Argument) though 
both be lifted up; or; of an inch, the Spring of a very litle Air 


mutt be much more weakned than that of a very confiderable’ 


~ Quantity, andfoitcannot continue to lift up its weight, as the a= 
bove mentioned proportion would (if ic were not for this Advers 
tifement) feem to require. 

Taking then our conjeCture in the fenfe now declared, the fuc- 
cefs of our Tryals is agreeable to it, inviting us to conclude, that 
the Airin the Bladder, which was but two inches. in Diameter, 
was able by its Preffure to countervaile the weight of 42 pound, 
which is about four times the weight that we lately obferv’d the 
_ Spring ofa Cylinder of Air of one inch in Diameter to be able 
toliftap. For though, according to what we have formerly Gid 


of a duplicate proportion, 4.2 poand feems to be fomewhat more. 
than ought to have been lifted up in the Cylinder of two inches . 


bore, when that ofone inchlifted up not much above ro pound; 
7 yee 
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yet this difagrees noe with the Hypothe(s, if we confider that the 
fusftance of the Bladder ftraitens the cavity of the [maller Cylins 
der ia aGreater proportion than that of the bigger. 

— §. Though we have thus (as far as the Inftruments we were a- 
ble to procure would affift us) meafured the Preflure of included 
Air, yet I muft not forbear co advertife Your Lordfhip, that con- 
fidering what I formerly obferv’d to You about the weight of an 
Atmofpherical Pillar ofan inch in Diameter, I cannot but think, 
thacifa Cylinder, or other convenient inftrument, exactly Tite, 
can be procured, the Spring of an Aerial Cylinder will appear to 
be Greater than we found it by the foregoing Tryals; in which 
I confider that, not to mention the refiftance of the Bladder its 
felf, the membraneous fubftance that lin’d the Cylinders (though 
twere very thinand fine) could not but fomewhat ftraiten cheir 


Cavities, and confequently fomewhat (thoogh not mach) leffen 


the Diameters of the included Aerial Cylinders. 
6. Toallchefe Notes I muft adde this Advertifement, That 


_ itmag be therefore the more difficule in fuch Tryals as ours to 


' afcertain the force of the Airs Spring, becaufe, that Air its fel€  - 


/ 


when tis included, being (hut up with che Preflure of the Atmo- 
{phere upon it, tis probable, that fince that Preflure (as we have. 
fhewn) is not at all times the fame,- the Spring of the included 
Air will accordingly be varied, And, if my memory. fail menor, 
when the lately recited Experiments were made, our Barometer 
declared the Atmofphere to be fomewhat light, 
_ From what has beenhitherto delivered, this may refule; that 


tislikely, that che Spring of an Aerial Cylinder an inch broad, 


may be ableto fuftain, if not raife, a pretty deal more than ten 
pound Weights and that the paft Tryals, without determining 
that the Air can raifeno more than in.them it did, do, at leaft, 
prove that it can raife up asmuch Weight as we have related, . 
fince we actually found it to do fo, © | 
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EXPERIMENT XLVIIL- . 


About an éafse way of making 4 (mall quantity of included Air — 7 
raife in the exbaufted Receiver 50 or 60 pound, or 4 | 
» greater weight 


Would very willingly have farther profecuted the foregoing 
Tryals, to {ee how far the lately propos’d Conjecture or Hy- 
potbefis would hold, but was hinderedby the want of Receivers - 

tall and capacious enough to contain the Weights, that fuch an. 
attempt required: but remembring that there were-not any Ex- | 
periments made in our Engine, that appear’d more ftrange to the 
Generalicy of SpeCtators, and ferv’d more togive them a high o- 
pinion of the Airs Spring, than thofe wherein they faw folid Bo- 
dies actually lifred up by it, and remembring, that I had lying 
by mea Brafs veffel, (which had been befpoken for another Ex- 
periment, for which the Workmen had not made it fic,)I thought 

it not amifs to imploy it about making a Tryal very eafie, and 
yet fitto be fhewn to Strangers , toconvince them, that the 
Spring of the Air isamach more confiderable thing than they i- 
magined. | 

We took then a Brafs veffel made likea Cylinder, and having | 
one of his Orifices exactly covered with aflat Platevery firmly | 
faftned to it, the other Orifice being wide open. The ‘depth of 
this veffel was 4 inches, and the Diameter fhould have been pre-— 
cifely (bue wantedabout a quarter of an inch of) qginches. To 
‘this hollow Cylinder we fitted a wooden Plug, like one of thofe 
defcribed in the foregoing Experiment, fave chat ic was not quite 
- folong, and chat it was furnifhed with a Rimme or Lip, which. 

- was purpofely made of a confiderable breadth, thacit might af- | 
ford a ftable Bafisto the Weight thac fhouldleanuponit. And 
then taking a middle fiz’d and Jimber Bladder, ftrongly tyed ac — 
the Neck, but not near full blown, we prefs'd it by the help of 


the: 
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_ the Plug into the Cylinderto make ic the better accommodate 


See 
Plate the 
. Fig. the 


it felftothe figure of it. Then taking notice by an inky mark . 
how much of the Plug was extant above the orifice of the veffel, 
we laid the Weights upon the Plug, (whofe Rimme or Liphin- 
der’d it trom being depreft too deep into the cavity of the vef- 
fe];)and having convey’d them into the Receiver, we found 
as we expected, thacifwe had loaded the Plag buc witha fingle 
Weight, (as to avoid trouble, and the danger of breaking the 
Glafs we ufually thought ficcodo,) though that were acommon 
half hundred weighe, (which You know amounts. to 5 6 pounds,) 
ic would very quickly be manifeftly heav’d up by the Spring of 
the included Air. For confirmation of more chan which, I {hall 


fubjoyn theenfuing Tryal, asI findft recorded among my loofe 


Notes. 

The Weight that was liftedup by the Bladder in the Cylin- 
der 4 inches broad, was 75 pound; this Weight was lifted ap till 
the wooden Plug dé/clos’d the Mark, that was to fhew the heighe, 
at which the Air kept the faid Plug before ic was compreft:  dif-_ 
clos'dit fay visibly at che 5 ExuGion, and at the 7° that mark 
was ;, orrather }, abovethe Edge of the Cylinder. In the Gage 
where the Mercury inthe open Air was wont to ftand about ; a- 
bove the uppermoft Glafs- mark, it was depreft till ic was 3 below. 


. the fecond mark, When the Air was let in, tt was a pretty while 


before the Weight did manifeftly begin to fubfide; the Bladder 
being taken out, and the place it had poffefs’din the Cylinder be- 
ing f{upply’d with a Sleeve, or fome fuch thing, and the Weight 
laid againupon the Plug, we found that ac 24 Exudtions the 
Mercury was depreft to the loweft Mark of the Gages and it was 
the 34 or 35" Exudtion before.che Receiver appear’d to be fo ex- 
haufted, asto pucan end tothe finking of the Mercury, which 
was then above ; beneath the loweft mark. | . 

Your Lordthip willeafily believe, thac moft of the Spectators 


- of fuch Tryals choughe ic fomewhat ftrange to fee a {mall quan- 


ticy of Air, which was not onely uncompreft in the Bladder, = 
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did not near fillic, (and left ic very foft aad yielding to the leaft 
touch,) lite up fo eafily by its bare Spring fach Great Weights as 
indeavoured to opprefs it. Butchis not being any ching near a 
{ufficient Tryal, how far the conjecture or Hypothefis formerly 
- propos’d will hold, I thought fic to make the utmoft Tryals the 
talleft Receivers I could procure would admit: and having caus'd 
leaden weights to be purpofely caft flat like Cheefes, and as broad 
as we could conveniently put into the Receiver, that by the ad- 
vantage of this fhape we might be able to pile up the more of | 
them, without much danger that, any of them fhould be thaken 
down; we laid divers of them one upon another, and then che up- 
per-part of the Receivér growing too narrowto admit more of 
them, we added a lefs broad Weight or two; and then exhaufting 
the Receiver, till we perceiv'd by the Gage that the Air was mani-' 
feftly withdrawn, wefound (as near as we could meafure) by the 
help of a Mark anda pair of Compaffes, that the Plug was fo far 
rais’d, as chat twas concluded,that che Elevation vvould have been 
much Greater, ifthe included Air; being put upon fo Great a Co- 
natus, had not found it eafier to produce fome Leak at the ne& of 
the Bladder, than to lift up fo Greata Weight, which by our 
Reckoning came to about 100 pound of 16 ounces to the pound, 
Bac this laft Experiment,for want of fome requifite accommoda- 
tions, vve vvere hinder’d from repeating and promoting, though — 
the above mentioned Hypothefis made me prefume, that afar — 
Greater weight mighe this way have been rais’d if the Bladcer had 
been ftanch, and the Receiver high enough. | 
Ineed not tell Your Lordfhip, thatif a larger Bladder be im- 
ploy’d and included ina Brafs veffel of afufficiently wide Orifice, 
a far Greater weight may be litted up by the Spring of the inter- 
nal Air. But yec ic will not be amifs to give Your Lordfhip on this 
occefion this Advertifement, which may-be fic to be taken notice 
_ ofon divers others: That care muft be had not to make Recei. 
vers, that ought co be well emptied, too large, and elpecially tou 
wide atthe Orifice; for otherwayes they will be expos’d to fo 
a. a great 
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great a Preffure of the Atmofphere, that they need be of an ex- - 
traordinary ftrength to refift it; and even Receivers, that feem’d 
‘thick enough proportionably to their bulk, and which held out 
very well till the clofe of the Operation, yet when they came to 
be very diligently exhanfted, they did, byreafon of the widenefs 
oftheir Orifices, beginto crack at the bottom. | 


EXPERIMENT XLIX, 


N one of my publifh’d Experiments * I long fince told Your 
Lordfhip, chat when I endeavoured, by the help of a feal’d bub. 
ble, weigh’dinan exhaufted Receiver, to comparethe Gravity 
of Air and Water, I was hinder’d by the cafual breaking of the 
Glafs from compleating the Experiment. Wherefore I after- 
wards théught fic ro repeat the Tryal; and though when I had 
done fo twice or thrice, having given away the large Receiver I 
had made ufe of about them, and not being able ever finceto pro=- ~ 
curé'a Good one, that was capacious enough for the tender Scales 
. Fehought fo nice an Experiment required, I didnot profecate that 
Attempt fo far as T intended; yet this very difficulty I met with 

.. to procure the Requifites of making the Tryal, invites me to 
fabjoyn the two following Notes, which I find among my loofe 

Papers. | 

_ “April the We weigh’d a Bubble inthe Receiver, which we found to 
89. 1662. Weioh above halfa Grain heavier, when much of the Air was exe 
~ haufted, than whenit was full. Afterwards we took out this feal’d 
Bubble, and weighing it found ie to weigh 68 Grains and-a half; 

then breaking off the {mall tip of tt under water, we found that the 
hear, by which ic was feal’d up, had rarifi’d its included. Air, fo chat. 

jt admitted 125 Grains of Water, for che admitted Water and 

Glafs weighed 193 Grains, Then filling it full with Water, 

we found it to contain in all! 739 Grains of Water, for it weighed 
$07: Grains: whence tisevident, that the difference between 
| - the 
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the weight of Water and Air was lefs than 1228 to 1.} 


We weighed in the Receiver 2 Bubble, the Glafs of which my: 26; 
weighed 60 Grains: che Air that fill’dit weighed #» vacuo 4 of a 7652 — 


, Grains the Water that fill’d it weighed 720; Grains: So that by © 
this Experiment the proportion of the weight of Air to Water is 
as(one)to (853377.) a 
The Tryals mentioned in thefe Notes, though they were too © 
few for me to acquiefcein, yet being made in anevy vvay, and 
whichhas fome advantages above thofe that have been hitherro 
imployed coweigh the Air, may yet ferve to keep us from the 
contrary Extremes, that have not been avoided by fuch eminene 
Mathematicians as Galileo and Ricciolus; the former of which 
- makes Water to be but about 400 times as heavy as the Airs and 
thelater, whofe conjecture is much remoter from the Truth, 
40000 times heavier. - 
, Batit isfodefireable a thing,and may prove of fuch impor 
tance, to know the proportion in Weight betwixt Air and Wae 
ter, thac J hall not {cruple to acquaint Your Lordfhip with an ate 
tempt ortwothacl madeco difcover ic by another way: For, - 
ehough at firft fight this Experiment may feem to be the {ame . 
with one publifh’d a pretty while ago in the learned Schottus his 
— Mechanica Hydraulico pnenmatica, yet Your Lordfhip will eafi- 
ly perceive this difference between them: That, whereas the in« 
duftrious Author of that Experiment contents himfelf to thew, 
by the diminution of the weight ofa Glafs, when the Air has beeq _ 
' drawn out of it, that the Air, before twas drawn out, was not de- 
void of Gravity; the following Tryal does not onely perform 
the fame thing, and by a fuperadded circumftance confirm the. 
Truth to be thereby prov'd, but ie indeavours alfo to fhew the 
Proportion in Gravity betwixt the Air and Water. The Tryals — 
themfelves were regiftred among my WA dverfaria as follows. 
A {mall Receiver being exhaufted of Air by the Engine, and 
. counterpois d whilft it continued fo, the Stop-cock was turnrd, 
and the. Au readmitted, which ic weigh 36 Grains — 
- 4 2  thaa 
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than ic did before: and to prevent Jealoufies , we cats*d- it 
to be applied the fecond time to the Engine, by which the Air 
being emptied once more, the Glafs was put into the other Scafe 
of the former Ballance, and fo counterpois'ds and then the Extere | 
nal Air being readmitted, (which rufhrd in as formerly with a 
whiftling noife), there was found 36 Grains or better, requifice to 
reftorethe Ballance to an e4quilibrium, | | 
We rook a {mall Glafs Receiver fitted witha Stopcock, and 
~ having exhaufted it of the Air, and counterpois dit, and let in the | 
outward Air, we found the vveighe of the Veffel to be increafed 
by thar admiffion 36 Grains. This done, we took the Receiver, 
after having well counterpois’d it, out of the Scales and having 
apply’d ic the fecond time co the Engine, we once more with- 
drew the Air, and chen turning the Stop-cock to keep out the 
external Air, vvetook care that none ofthe Cement, imploy’d 
to joynittothe Engine, fhould ftick toit, as we had diligently 
freed it from adherent Cement before we laft apply'd it coche 
' Engine. Then weighing it again, we found it to weigh either - 
35 or 36 Grains (butrather the former) heavier chan ic did, when 
_ gwas laft counterpois’d in the fame Ballance: This being alfo 
done, we immers’d the Stop-cock into a Bafon of fair ‘Water, — 
and let inthe Liquor, that we might find how mach Water 
would fucceed in place of the Air vve ‘had drawn out. When no | 
more vvater vvas impell'd in, vve turned the Stop-cock once 
more, to keep it from falling out, and then weighing it inthe 
{ame Scales, (after we had wip’d the Scop-cock, ‘that no Water 
might ftick to it on the outfide,) we found the water (without 
-computing the veffel) to weigh 47 ounces, 3 drachms, and 6 
Grains, vvhich divided by 35 Grains, (which Itook ro be the 
weight of the Air, chat vvas equal in Bulk co this vvater that fuc- 
ceeded it,) cheQuotient was (wanting avery litle) 650 Grains, 
for the proportion of che vveight becween Air and Water of the. 
fame bigne(s, at the time when the Experiment was made: which 
circumftance I therefore take notice of, becaufe the Acmofphere 
~~ appear'd 
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appear’d by the Barofcope (wherein the Mercury ftood then at 
29 inches and; ) to be very heavy; which made me the lefs won- 
der to find this proportion not fo Great, as at other times I had 
obferved it to be between water and Air in point of weight: 
though I fufpected, that becaufe this odd Experiment cannot be 
nimbly difpatched, fome litle Air may have got in at che Stop- 
cock, befides the Air chat difclos’d it felfin numerous bubbles in 
the vvater chat vvas admitted, vvhere though it lay in fuch {mall 
particles as not to be difcerned before, yet thefe particles, by chis 
opportunity to expand themfelves, extricated themfelves from 
the vvater, and by getting together might fomewat refift the In- 
~ grels of mores-vvhich is a difficalty, vvhere to the meafuring the 
proportion between V Vater and Air in a heated Eoliple is liable. 
But the Stealing in of any Air, before che vvater vvas let in, is 
mentioned but as a Safpicion. | | 
Your Lordfhip may perhaps think it fomewhat ftrange, that _ 
I fhould prefent You Tryals, whofe Events do not fo vvell agree 
together, as perchance You expected. But this very Difagree- . 
ment-vvas oneof the motives that induc’d me to acquaint You - 
vvich them: for all thofe compris’d in thefe Experiments being 
made faithfully, andnot without (at che lealt) aa ordinary dili- 
gence, as they feem to mike it probable, that one may without 
any Great errour eftimate the proportion of our Engis/b Air to 
V Vaterto beas (One) to fome number betwixt 600 and 11005 
fo tis not to be expected, that the Proportion, vvhatever it be 
that fhould be picch’d upon, fhould be accurate and ftable.- For 
though Learned men feem to have hitherto taken it for granted, 
thacic may faffice once for all diligently to inveftigate the pro- 
portion betwixt chofe two Bodies, yet, not onely Lam apt to bes 
‘Jieve chata Determinate quantity of Air (asa Pint or Quart) 
may be waequally heavy io diftant Countreys, andeven in diffe- 
ring places of che fame Countrey; but what Ihave taken notice of 
tothe 17° of the printed Experiments, and afterwards frequent- - 
ly obferv'd of the Great inequalities of the vveight of the : (mo- 
, phere 
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fphere, inclines me to think, that in the felf fame place two Exe 
periments may be made with the fame Inftruments, and equal di- 
ligence, and yet the weights of the Air may be found differing e- 
noughs which may keep Your Lordthip from much wondering, — 
that in che36"printedExperiment,made when I had the variations 
ofthe Atmofpheres Gravity in my Eye, I found the Air to be 
Jefs ponderous in reference to Water, thanin thefe later Tryals. 
But of this I hopeI fhall, if God permit, make further Tryals 
with the fame veffels, at times when I {hall perceive by the Baro- 
{cope, that the Gravity of the Atmofphere is very Great and very 

Small, And I wifhthe Curious would make the like Tryals in - 
other Regions. I donot forget , that not onely the School-phi- 
lofophers , bue. moft of the Moderns deny, ‘that Air hath any 

a Inthe weight in Air,no more than Water in Water; but having ?elfe- 

Harel where declared and explained my fenfeabout this received Opini- 

doxes, On, I fhall not here {pend any of the litle time I have remaining, 

to juftifie my Diffent; for which Your Lordfhip.may find fufh- 

_.cien¢ Grounds in the newly related Experiments, efpecially if 

You pleafe to confider, that though the Opinion I difallow have 

been chiefly and generally grounded upon fome Arguments fup- — 

b 1122 Ap. poled to evince, that vvater has no vvcight in vvater, 1 have - 

se y. clfewhere fhewn thofe Proofs not to be cogent, and taught a 

bo ae ere mere ; : ; : 

radoxes. PraCtical way of weighing vvater in vvater with a pair of ordinary 

© This me- Scales. ° | 
(hod was omitted in the Eaglifhy Edtzion of the ncwly mentioned Appendix, but not in the Latin Verfion. 


EXPERIMENT L. 


‘About the disjoyning of two Marbles (not otherwife tobe pull'd a. 
funder witbout a great weight) by withdrawing the preffure of 
the Asr from them. 
| ]N our formerly publifh’d Experiments about the Air*, I did, if I 
mifremember not, acquaint Your Lordfhip with an Attempt 
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* Experiment the XXX 1. See alfo the caufe of this Phanomenon difconrs'd of in the Am. 
lors Hiflory of Fluidity and-Firmnefs, | 
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Ihad madeto make a couple of coherent Mar bles fall afunder, by 
withdrawing the Air from chem; but though I then efteem'd that 
their Cohzfion depended upon the Preflure of the Air, yet not 


being at chat time furnifh’d with all the accommodations requifite 


to make an Experiment not eafie to be perform’d {ucceed,' I 
thought fic, when Ihad afterwards opportunity, to profecute 
what I then began, and add fome circumftances that I could not 
then make Tryal of, and yet whofe fuccels will not I prefume be 
‘unwelcome, fince it fupplies us with no lefs chan matters of facts 
whence we may argue, that this Experiment of coherent Marbles 
(which not onely the 47i/fotelian Plenifts have of late muchtri« 
umph‘d in, but which fome recent Favourers of our Hypothefis 


have declar’d themfelves to be troubled with) is not onely recon: _ 


cileable to our Dodctrine, but capable of being made aconfirmati- 


| Touching the Spring and Vieizht of the Air ed 


onofit ; notwithftanding what has lately been publith’d (upon | 


- the foppofition of acafe, which at firft Bluth may feem fome- 


what of kin to our Experiment, ) by a very learned * Wri- 


ter, to whofe objection againft our Aypothefis, though as Dr. H.M. 
well confidently as very civilly propofed, an Anfwer may ear orneat 
in.due place, if your Lordfhip defire it, be return'd. folio) of bis Antidote 


" Wetook two flat round Marbles, each of chem of two 222i Atheifm, 


inches and about 3 quarcers in Diameter, and having put a litle 
Oy! between them to keep out the Air, we hung at a Hook faft. 


in the 2d. 


ned to the Lowermoft a Pound weight co furmount the Cohefi- - 


on, which the tenacity of the Oyl and the imperfe@ Exhanftion 
of the Receiver might givethem. Then having (ufpended them 
inthe cavity of a Receiver, at a ftick that lay (Horizontally) a 
crofsit,; when the Engine was fill’d, and ready to work, we thook 


it fo ftrongly, that thofe that were wont to manage i, concluded, 


it would not be near fo much fhaken by the Operation. Then 
beginning to pump out the Air, we obferv’d the Marbles to con- 
tinue joyned tillic was {o far drawn out, that we began to be dif- 
fident whether they would feparare. Bue atthe 16% Suck, upon 
_ the turning of the Stop-cock, (which gave the Air a paflage out of 

_ | : | the 
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the Receiver into the Pump,) the fhaking of the Engine being 
almoft, if not quite, over, the Marbles {pontaneoufly fell afunder, 
wanting that Preflure of the Air,chat formerly had kept them ro. 
gether: which Event was the more confiderable,not onely becaufe 
they hung parallel to the Horizon, but adherd fo firmly togee 
~ ther when they were pat in, that haviag try’d co pull them afun- 
der, and thereby obferv’d how clofe they ftuck together, I fore- 
told ic would coft a good deal of pains fo far to withdraw the Air, 
as to makethem feparate: which Conjeture Your Lordthip will 
the lefs wonder at, itl adde, that a weight of 80 and odd pounds, 
faftned to the lowermoft Marble, may be drawn up together 
| rs the uppermoft, by vertue of che firmne(s of their Cobe- 
ion. , 
- NB. This is not the onely time that this Experimenc fuccees 
ded with us. For fometimes,when they were not (0 clofely prefs'd 
~ together before they were put in, the Disjun@ion was made at 
the 8* Sack, or fooner, and we feem’d to our felves to obferve, 
thac when we busg but half a pound weight to the lower Marble, 
it requir’d a Greater exhauftion of the Receiver to feparate chem, 
than when we hung the whole Pound. .. 

After, having proceeded chus far with the Inftruments we 
then had, meeting withan Artificer that was not altogether un- 
skilfu), we directed him’to make (what we wanted before in thac 
place) fuch a Brafs- plate to ferve for a Cover or Cap to the up- 
per orifice of Receivers open at the top, as we have divers times 
had occafion to mention already ia giving accounts of fome of 
‘the foregoing Tryals: by the help of which C ontrivance we pro- 
fecuted the gewly related Experiment much further than we could 
do before, as may appear by the following account. 

We falten’d tothe lowermoft of the two Marbles a weight of 
avery few ounces, (for I remember not the precife number, ) and 
having cemented the capp’d Receiver.with the Marbles init, as. 
before, to the Pump, we did by a ftring, whereof one ead was tied 
£0 the bottom of this Turaing-key, and the other to sa 

| mo 
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moft Marble, and which (ftring) paft through the Crank or 
. Hook belonging tothe Brafs-Cover; wedid, I fay, by the help 
of this ftring, and by turning round the Key, draw, up the fuperi- 
our Marble, and by reafon of their coherence the lowermoft alfo; 
together with the weight that hang atic: by which means being 
fure, that thetwo Marbles ftack clofe together, we began to 


pumpout the Air chat kept them coherent and after a while, the 


Air being pretty well withdrawo,the Marbles fell afunder, Buc we 
having fo order’dehe matter, that che lowermoft could fallbut a 
* Jitle way beneath the other,we were able by inclining and fhaking 


& 


the Engine to place them one upon another again, and then leh | 
$ 


ting inthe Air fomewhat haftily, chat by its Spring tc might pre 
them hard together, we found the Expedient to fucceed fo well, 
that we were notonely able by turning the abovementioned Cy- 
lindrical Key, to make the uppermoft Marble take up the other, 
andthe annexed weights but we were fainto make a much more 
laborious and diligent Exhaaftion of the Air to procure che dif 
junction of the Marbles this fecond time, than was neceffary to 
do it ac the firft. . 

. And for further prevention of the ObjeGions or Scruples that 
I forefaw fome Prepoffeffions might fuggeft, I chonghe fit to 
make this farther Tryal, chae when the Marbles were thas afun- 
der, and the Receiver exhaufted, we did, before we let in the Air, 
make the Marbles fall upon one another as before; ‘but the litle 
and highly expanded Air thac remained in the Receiver, having 
‘ not a Spring near ftrong enough to prefs them together, by torn 
ing’ the Key we very eafily rais‘d the uppermoft Marble alone, 


without finding it to ftick tothe other as before. Whereupon. 


“we once more joyn’d the Marvles together, and then letting in 
the external Air, we found them afterwards to ftick fo clofe, that 
I could not without inconvenience ftrain any further, than I frait- 
Jefly did, to pull chem fairly afunder; and therefore gave them to 
one that was ftronger than J, to try, whether he could do it, which 
He alfo in vain attempted to perform, | 

| : Aa. 
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And now, my Lord, though [ had thoughts‘of ad- 
ding divers other Experiments to thofel have hitherto - 
entertained You with; yet (upon a review) finding 
Thefeto amountalready co fifty, | think it notamifs to 
. makea Paufe at foconvenient a Number. And the 
rather, becaufe an odd Quartainary Diftemper,thacE _ 
' flighted fo long, as to give ittime to take Root, is now 
grown fotroublefome, that I fear is may have too 
much influence upon my Styles; which Apprehenfion 
obliges me as well to avoid abufing, or diftreffing 
Your Loerdfhip’s Patience, as to allow my felf fome 
‘feafonable Refrefhment, toreferve the mention of the 
defiga’d Additions till chey can with lefs troubleto us: 
both be prefented You by _ 


| My Dear Lord 
Your Lordfhip’s moft humble Servane, 
: and Affectionate Uncle, | 


Oxford, March the 24 
1667. 


ROBERT BOYLE. 


About the ATMOSPHERES of Con- 


-fiftent Bodies (here below.) _ 


SHEWING, 

That even Harp and Sotip BopreEs (and 
fome fuch as one would (carce {ufpect) are capable 
ofemitting EF FLUVIA; and fo of having 
ATMOSPHERES. 


ab 
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~ An Advertifement. 


EH that fhall take the pains to A ic the following Paper, will 
_ eafily believe me, when Itell him, that twas not defign'd to 
_ come abroad with the Experiments, in whofe company it now ape 
pears. But the Stationer carnefily reprefenting that divers Expe- 
riments being referved by me for another occafion, the remaining 
ones alone would not give the Book aThickne[s any thing propertio- 
- nabletoits Breadth, Iconfented, at his follicitation, to annexe to- 
shems the following Obfervations, becaufe of [ome affinity between the 
frsall eg en of leBer Bodies, and the great Atmo{phere that ' 

_ forrounds the Terreftrial Globes in which the other, that do at leafF 
help to compofe it, are loft and confounded, as Brooks and Rivers are 
inthe Ocean, Andto fave the Reader the pains of making Gueffes 
towhat kind of Writing the en(uing Difcourfe may belong, 1 fhall 

— bereintimate, that tis difmembredfrom certain Papers about Oc- 
cult Qualities in gencral, which make part of the Notes I long fince 
defigned, and alfo partly publifhed, about the Origine of Qualities, 
of which Notes thofe that concern’'a Effluviums, being the moff'copt 
ous, Ireferr'd thenstofour central Heads, whereof the firft onely is 
treated of in the following Difcourfe, the others being withheld, as 
having not affinity enough with the — to accompany This, 
whereon they bave no (uch abfolute Dependance, but that they may 
pel enough [pare it: And I make the lefs Scruple to les it appear 
without them, becaufe the Inducements already mentioned are not 
a litle frenethned by this (uperadded Confider ation, That the ios 
lowing Notes may give light to feveral of the Obfervations I = 
| alee 


An Advertifement: 


made of fome lelfe beeded Phenomena of the Alterations of the 
Air , incafe they be allowed to enter into the Appendix to thie 
Continuation. _ | 
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Of the Atmofpheres of Confiflent Bodies.” 


He School Philofophers,.and the Vulgar, in confidering the 
- more abftrufe Operations. and Phenomena of Nature, are 
wont torun into Extremes, which, though oppofiteto one 2- 
nother, do almoft equally contribute to keep men ignorant of the 
true caufes of thofe Effects they admire. . Forthe Vulgar, being 
accuftomed to converfe with fenfible objects, and to conceive 
grofly of things, cannot eafily imagine any other Agents in Na 
ture, then thofe that they can fee, if not alfotouch, and handles 
and as foon as they meet with an Effect, that chey cannot afcribe 
to fome palpable, or at leaft enfible Efficient, they are, and ftick 
not to confefs themfelves utterly atalofs. And though the 
vulgar of Philofophers will not acknowledg themfelves to be 
pot'’d by the fame phesomena with the vulgar of Men, yet in effe@ 
they arefo. But the School- philofophers on the contrary, dé 
not onely refufe co acquiefcein fenfible Agents, but to folve the 
more Myfterious Phenomena of Nature, nay and moft of the Fae 
miliar ones too, they fcruple not torun too far to the other fide, 
and have their recourfe to Agents that are not onely invifible, 
but inconceivable, at leaft ro menthat cannot admit any fave Ra- 
tional and confiftent Notions: they afcribe all abftrufe Effeés | 
‘cocertain fubftantial Forms, which however they call Material, 
becaufe of their dependence on Matter, they give fuch Defcripti- 
ons to, as belong but to Spiritual Beings: as if all the abftrufet 
Effects of Nature, ifthey be not perform’d by vifible Bodies, 
muft be fo by immaterial fubftances: whereas betwixt vifible bo- 
dies and Spiritual Beings there is a middle fort of Agents, invifie 
ble Corpufcles; by which aGreat part of the difficulcer phenan 
mena of Natureare produc’d, and by which may intelligibly be 
| ® | explicated 
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explicated thofe Phayomena, which ’cwere abfurdtorefertothe ~ 
‘ former, and precarious to attribute to the latter- Now for mee 
thods fake I willrefer the Notes, that occur to me about Effluvi- 
ums, to four Heads; whereof the firft is mentioned in the Title 
of this Paper, and each of the other three fhall be fucceflively ereae 
ted of in as many diftin@ ones. - 
That Fluid Boies, as Liquors, and fuch as are manifeftly ei- 
‘ther moift, or foft, thould eafily fend forth Emanations, will I 
prefume be granted without much difficulty; efpecially confides 
ting the fenfible Evaporation that is obvious to be obferv’d ia 
Water, Wine, Urine, &c, and the loofe contexture of parts that 
is {uppos’d to be requifite to conftitute foft Bodies, (as Flowers, 
Balfomes, and the like:) bat that even Hard and pondereus Bo- 
dies, notwithftanding the Solidity and ftrict cohefion of their 
component parts, fhould likewife emit Steams, will tomany ap- 

pear improbable enough to need to be folemnly prov‘d. 
_ Whether you admic the Atomical Aypothefis, or prefer the 
Cartefian, I chink it may be probably deduc’d from either, thae 
Very masy. of the Bodies we are treating of, may be fuppos’d ex- 
haleable.as co their very minute parts. For according to the Do- 
— Arine of Lucippus, Democritus and Epicursue,each indivifible parti- 
cle of Matter hath effentially either a conftant actual motion, 
or an unloofeable endeavour after it; fo that though ic ‘may be 
£0 complicated in fome Concretions, with other minate parts, as 
to have its Avolation hindred for awhile; yet it can {carce other- 
wife be, but by thisinceffant Indeavour of all the Atomes to get 
loofe, fome of them fhould from time to time beable to extricate 
themfelves, and fly away. And though the Cartefians do not 
‘allow Matter to have any innate motion, yet accordiog to chem 
both Vegetables, Animals, and Minerals, confift of litle parts fo 
contexed, that cheir Pores give paflage toa Celeftial Matters fo 
that this Matcer continually ftreaming through them, may well ° 
be prefum-d to thike the Corpufclesthat compofe them:by which 
continued concuffion now fome Particles, and then others, = 
, e . be 
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be thrown and carried off into the Air, or other contiguous Bodys 
- fitcedtoreceive them, But though by thefe, and perhaps othet 
‘confiderations, 1 might indeavour to fhew a priors, as they {peak, 
thac tis probable Confiftent Bodies themfelves are exhaleable, 
yet [think ic may be as fatisfactory, and more ufeful, to prove it 
‘ & pofteriori, by particular Experiments, and other Examples. 

That thena dry and confiftent form does not neceffarily infer, 
in the Bodies that are endowed with ic, an indifpofition to fend 
forth Steams, which are as it were litle Colonies of Particles, is 
evident, not onely in the leaves of Damask Rofes, whether: frefh 
_ or Cried; as alfoin Wormwood, Mint, Rue, &c: batin Amber- | 
greece, Musk, Scorax, Cinamon, Nutmegs, and. other odorife- 

yous and fpicy bodies, But more eminent Examples to our pre- 
ent purpole may be afforded us by Camphire, and volatile Salts, 
- fuch as are Chymically obrain’d from Harts-horn, Blood, &c. for 
’ thefeare fo fugitive, chat fometimes! have had a confiderable 

, Lump of volatile Sale (either of fermented Urine, or of Harts- 
horn) fly away by litle and litle out of a Glafs, that had been care- 
fully ftope with a Cork, without leaving fo much as a Grain of 
Salt behind it. And as for Camphire, though by its being uneafie 
to be powder'd, it feems tohave fomething of Toughnels or Te- 
nacity init; yet remember, that having for tryals fake counter- 
pois’d it in nice Scales,even a{malllump of it wouldinafewhours | 
fuffer a vifible lofs of its weight, by the avolation of ftrongly fens | 
ted Corpufcles, and this, though the Experiment were made 
-bothina North Window, and in Winter, | | 
But I expe& you fhould require Inftances of the Efluviums of | 
Bodies ofaclofeor folid Texture; wherefore I proceed totake 
notice, thac Amber, Hard: wax, and many other Electrical bodies 
do, when they are ruob’d, emit Effluviums. For chough I will 
not now meddle with the feveral Opinions about the caufeand 
manner of Electrical Attraction, yet befides that almoft all the 
Modern Naturalifts, thac aim ac explicating things iatelligibly, 
afcribe the Attraction we are [ peaking ofto Corporeal effluxess 
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and befides that I fhall ere long have occafion to thew you, thae 
there is no need to admit with-Cartefius , That becaafe fome E- 
le@trical bodies are very clofe and fixt, what they emit upon rub= 
bing is not part oftheir own Subftance, but fomewhat chat was 
harbour'dintheir Pores: befides thefe things, I fay , I have found 
that many Electrical bodies may by the very Noftrils be difcove- 
red, when they are well rubb’d, to pare with ftore of Corpufcles, 
as I have particularly, but not without attention, been able to ob- 
ferve in Amber, Rofin, Brimftone, &c. 

T know not whether it will be worth while to take notice of the 
great Evaporation I have obferv'd, even in Winter, of Fruits, 
as Apples, and of Bodies that feem to be better cover’d, as Eggs, 
which notwitftanding the clofenefs of their Shels, diddaily grow — 
manifeftly lighter andlighters as I obferv’d in them, and divers 
Other bodies, that I kept long in Scales, and noted their Decre- 
ments of weight: but perhaps you will be pleas’dto hear,that ha- 
ving amind to fhew how confiderable an Evaporation is made 
from Wood,I caus’da thin Cup,capable of holding about a Pint, 
or more, to be Turn'd of a Wood, that was chofen by the. Turner _ 
as folid and dry enough, though ie were not of theclofeft fort of 
Woods, fuch as are Lignam vite, and Box. And asIcaus‘d the 
fhape ofa Cup tobe givenit, that ic might have a greater Super- 
ficies expos’d to the Air, and — might be the fitter to 
emit ftore of Steams into it; fo the Succefs did not onely an{wer 
my Expedation, but exceed it: for though the Tryal were made 
fometimeia Winter, there was fo quick and plentiful an Evapo- 
ration made from the Gap, thie I found it no eafie matter tocoun- 
terpoife irs; for whilft Grains were putting ito the oppofite 
Scale, to bring the tender Ballance to an eZquilibriam, the copi- 
ous avolation ofinvifible Steams from the Wood (which had fo 
much of Superficies contiguous tothe Air) would make the Scale 
thac held it fenfibly coo light. And I remember, that for farther 
fatisfation, being afterwards in a City where there were both 

good Materials and workmen, I order’d to. be made a sic 
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the fame bignefs with the former, of well feafon’d wood, which 
being {ufpendedin the Chamber I lay in, (which circumftance I 
therefore mention, becaule the Weather and a litle Phyfick I had 
taken obliged me to keep a fire there,) ic quickly began maniteft- 
ly to loofe of its weight; and though the whole Cup wanted neat 
two Drams of 2 Ounces, yet in 12 hours, véz. from 10 aclock 
in the morning to the fame hour at night, it loft about 40 Grains, 
(for twas above 39:) but of fach Experiments, and the Caue 
tions belonging to them, I may el{where (peak farther. 

It were not difficult for me to maltiply Inftances of the conti- 
oual Emanation of Steams from Vegetable and Animal Subftan- 
cess but Tam noc willing to enlarge my felfupon chis Subjea, 
- becaufe I confider that chere are other Bodies which feem fo — 
much more indifpos’d to part with Effiuviums, that a few inftan- 
ces givenio fuch, may evince what | would prove,much more then 
amultitude produc'din other bodies. And fince I confider that 
thofe Subftances arethe moft unlikely to afford Effluvia, thac 
are either rt cold,or very ponderous, or very folid and hard, or 
very fixt; if] canfhew you that neither of thefe Qualifications 
can keep a Body from emitting Steams, I hope I (hall have made 
it probable, chat there is no fore of Bodies here below chat may 
not be thought capable of affording the Corporeal Emanations 
we {peak of. , 
And firft remember, that I have not onely taken Eggs, and 
in a very fharp Winter found them, noewithftanding the coldnefs 
of the Air where I kept them, to grow fenfibly lighter, ina faith- | 
ful pair of Scales, in not very many hours: but becaule Ice is 
thought the coldeft vifible Body we know, I thought fit to thew © 
that even this Body will loofe by Evaporation; for having coun- 
terpois’d a coavenient quantity of Ice inagood Ballance, and 
forthwith expos’d ic therein to the cold Air of a Frofty night, chat 
the Evapotations fhould be from Icenot from Water, I fouad 
the next morning, that though the Scale wherein the Ice were | 
put was dry, which arguedas = as the coldnefs of the ie 
2 tht 
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that the expos‘d Concretion had not thaw'd; yet I found its 
weight to be confiderably diminifhed, and this Experiment I 
fuccestully made in more than cne Winter, and in more than one 
place. And tis now buca tew dayes fince, expofing not long be- 
fore midnight, leffe than two ounces of Ice ina good Ballance to 
afharply freezing Air, L fent for it before I was up in the morning, 
and though by the crynefs of the Scales the Ice that was in one of 
‘them appear’d not to have thaw’d, yer it had loft about ten Grains 
ofits former weight; fo that here, the Evaporation was made in 
{pice of a double Cold, of the [ce,and of the Air. 
r I fhouldnow proceed tothe mention of ponderous and folid 
Bodies, but before I do fo, ic may be expedient to give you no- 
tice, chat, to make the Proof of what I have propos'd more {a- 
tisfactory, and more applicable to our fature purpofes, I fhall for- 
bear to give you any Examples of the exhalations of Bodies, 
where fo potent an Agent as the Fire is made to intervene. 

But though I purpofely forbear to infift on fuch Examples, 
yetic may not be amifs to intimate, that in explicating fome oc- 
cult Qualities, even fuch Exhalations as are produc’d by the 
help of the Fire may be ficto be taken into confideration, as we 
may hereafter have occafion to fhew. And therefore we may ob- 
ferve in general, that the Fireis able to put the parts of Bodies 
into fo vehement a motion, that except Gold, Glafs, and avery 
few more, there are not any Bodies fo fixe and folid, that tis noe 
thoughg capable to diffipate either cotally, or in part. Tis known 
to thofe chat deal in the fufton of Metals, that not onely Lead | 
and Tin, but much harder Bodies will emit copious and hurtful 
_Steams. Andthere are fome kinds of that Iron, which our 
Smiths call Cold fhiretron, about whofe fmell whilft ic was red 
hot, when I made inquiry, the ingeniouleft Smith I had then met 
with told me, that he had foundic feveral times to be fo ftrong, 
and rank, that he could {carce indureto work with his Hammer 
thofe parcels of Metal whence it proceeded. And even without 
being brought co fufion, not only Brals, and Copper will being 

well 
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well heated, become ftrongly fented, buat Iron will be fo too, as 
is evident by the unpleafing fmell of many Iron Stowes. And 
on this occafion I might not impertinently adde here a Tryal we 
made to obferve, whether che Sceams of Iron may not be made, 
though not immediately vifible, yet perceptible to the Eye it 
felf, though the Metal had not a Red, much lefs a White heat, 
But having elfewhere related it at large, ina Difcourfe You may 
commanda fight of, I fhall rather refer You to it, than loofe the 
time twould cake up to tran(cribe it. 

Thefe things premis’d , I proceed now to the mention of pon- 
derous Bodies; andconcerning them, to reprefent, chatif You 
will admie whar almoft ali che Corpafcularians afferc,and divers of 
the Peripateticks do not now think fit to deny, that the Magneti- 
cal operations are perform’d by Particles ifluing forth of the body 
of the Loadftone, or other Magnetical Agent: I fhall not need to 
go far for an Inftaace to our prefent purpofe, fince I have Hydroe 
{tatically tound, that fome Loadftones (for I have found thofe Mi- 
nerals very differing in Gravity) are fo ponderous, as to exceed 
double the weight of Flints, or other Stones of the fame bulk. 

Bue not to infift on Loadftones, Stone-cutters will inform 
You,(as they did me,) that black Marble, and fome other folid 
and heavy ftones will, upon the attrition they are expos’d to, 
when the Workmen are polifhing them, (efpecially without wa- 
ter,) emit, and that without the help of external heat, avery fen- 
fible {mell, which I foundtobe much more ftrong and offenfive 
when, to makeit fo, Ihadthe curiofity to caufe a piece of folid 
black Marble to have divers fragments ftrack off from it with a 
Chizel anda Hammer: for the ftroaks fucceeding one another 
faft enough to make a great concuffion of the parts of the black 
Marble, (for in white, which is not fofolid, the Tryal will noe 
fucceed well,) chere qaickly follow’d as lexpeed arank and une 

pleafant {mell; and you will grant me [ know, that Odours are 
not diffus’d without corporeal Emanations. FE remember alfo, 
that having procur’d fome of thofe acuminated and almoft Coni- 
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cal ftones, that pafs among the vulgar for Thunder-ftones, by 
rubbing them a litle one againft che other, I could eafily accore 
ding to my expectation excite a ftrong Sulphureous ftink. I have 
alfo tried upon a certain Mineral Mafs, that was ponderous al- 
moft as a Metal , but to Meie feem‘d racher an uoufual kind of 
Marchafite, that I could ina trice without external heat make ic 
_ emit more ftrongly fented Exhalations, than I could contentedly 
endure: to which I fhall adde this Example more, chat having 
once made a Chy mical mixture of a Metalline body, and coagulae 
ted Mercury, which you will believe could not but be ponderous, 
though this Mixture had already endar’d as violent 2 fire as was 
neceflary to bring it to Fufion, in order co caft it into Riagss yee 
ic was fo dilpos‘d to part with corporeal Effluxes, that a very ine 
genious Perfon that practis’d Phy fick, and was there when I made 
it, earneftly bege’da litle of it of me for fome Patients troubled 
with diftempers in the Eyes, and other parts remote enough from 
thehand; which he affirm’d himfelf to have very happily cured, 
by making the Patient wear a Ring of this odde Mixture, or wea- 
— ring alicle of it as an 4 ppen[wme near the disaffected: part. Ifyou 
make a vitrum Saturné with agood. quantity of Minium in refe- 
rence to the Sand or Chry ftal, which it helps to bring to Fufion, 
you fhall have a Glafs exceeding ponderous, and yet aor devoid 
— of Ele&tricitv: And I remember, that having fometimes caus’d 
Brafs it felfto be Turn’d like Wood, that I might try, whether 
fo Great (though invifible)a Concuffion of all che parts would not 
throw off (ome Steams that might be fmell’d, I was not reduc’d 
to foregoe my Expetations but yet becaufe it was not fully an. 
{wer'd, and becaufe alfo there is great difference of Brafs upon the 
{core of the Lapis Calaminaris, whereot- together with Copper 
tis made, I enquired of the Workman, who us’d to turn .great 
quantities of Brals, whether he did not often after find it more 
ftrong; and be inform’d me that hedid, the fmell being fome- 
times fo ftrong, as to be offenfiveto Strangers, that came to his 

Shop, and were not uf’d to it. . 
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_ Uproceed now tothe Effluviams of folid and hard Bodies, of 


which, if moft of our Corpafcularian Philofophers, and divers . 


others be not much miftaken, I may be allow’dto give inftances 
inal] Ele@rical Bodies, which, as I have already noted, muft accor 
ding to their Doctrine be acknowledged to operate by fabftanti- 
al Emanations. Now among Ele@rical Bodies I Have obfery'’d 
divers, that are of fo clofe a Texture, chat 4qus forts its felf, oor 
{piric of Salt will work upon them, and tobe fo hard, that fome 
of chem will ftrike fire like Flines: Of the former fort I have found. 
divers Gems (which Inam‘d in my Notes about Eleétricity,) 
and even the Cornelian it (elf, which I found to attra@ Hairs, 
though it be thought to be of a much flighter Texture than pre- 


cious Stones, did yet refift qua fortis, as I tried ina large Ring, 


(broughe out of the Eaft-Indies,) which I purpofely broke, and 
-reducd fome part of itto powder, that I might make thefe and 
fomeother Tryals withit. Rock Chryftal alfo, though it have 
a very manifelt attractive virtue (3s they call it,) I have yet found 
it fo hard, as co ftiike fire rather better than worfe than ordinary 
Flints. And to thew chat no hardnefs of a Body is inconfiftenc 
with its being EleCtrical, I fhall adde, that though Diamonds be 
~ Confeft to be the hardeft Bodies that are yet known in the world, 
yet frequent Experience has affur'd me, that even Thefe, whe- 
ther raw or polifh’d, are very manifeftly (and fometimes vigo- 
roufly enough) Electrical, 


_ Andro Jet youfee, thacI need not to have recourfe to this : 
kind of Bodies, to prove, that very folid.ones are capable of Ef- 


fiuvias Twill,to what I have formerly noted about the Odour of 
black Marble, fubjoin two or three Examples of the like na- 


ure. 
The firft thall be taken from a fore of Concretions very well 
known in divers parts of Jtaly by the name of Cugoli, becaufe of 


the great afe that is made of it by the Glafs-men. Thefe Con- 


cretions you will eafily believe are very hard, as other Minerals 
of that fort are wont to be; and yet being invited by my Conjee 
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tures about the Atmofpheres of Bodies, to try them by rubbing 
them one againft the other, I foandas I expected, that they aftor- 
ded not onely a perceptible, buca very ftrong {mell, (which was - 
far from chat of a Perfume.) 

And this brings into my mind, thace having met with fome 
Stones cuz out of Humane bladders, whole Texture was fo clofe,. 
that I could not with Corrofive Menftruoms mike any fenfible 
Solution of one whereon I made my Tryal, though to facilicate 
the Liquors operation, part of ic were reduc’d to fine Powder, 
yet by a litle rubb:ng of one of thefe fo clofely contexed Stones, | 
ic would prefently afford a rank fimell, very like the ftink of ftale 
Urine. | | 
I remember I have caiis’d Iron to be turn’d wich a Lath, to ex- 
amine whether by the internal commotion,that would by thatope- 
ration be produc’d in the corpufcles of the Metal , even that foiid 
as well as ponderous Bodie would not become capable of being 
{mell:d; and though by reafon of the nature of that parcel of 
iron whereon we made our Tryal, or fome accidental difpofition, 
which was at chat cime ( being Winter) in my organs of Smelling, 
the Odour feem’d-to me but very faint; yet opon the enquiry I 
made of the Artificers, whether in Turning greater pieces of iron 
they did not find the {mell ftronger? they told me, that they of- 
_ found it very ftrong, and fometimes more fo thanthey de- 

ired. | ss 

And this brings into my mind, what I have carefully obferv’d 
in Grinding of iron; for there are many Grindftones fo quali- 
fy’d, thacin cafe iron inftruments be held upon the Scone, whilft 
icis nimbly turn’d under ic, though the water thac is wont tobe 
us’d on fuch occafions ftifles (if 1 may fo fpeak) the Smell, and 
keeps it from being commonly taken notice of; yet if you pur- 
, pofely caufe ¢asl remember J have done) the ufe of Water to be 
forborn, your Succefs will not be like mine, if you do not find 
that ftore of foetid Exhalations will beproduc’d, And though 
it be not always fo eafie to dilcera by the {mell, from which of the 

two 
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two Bodies they iffue, or whether they proceed from boths yet ic 
feems probable enough, that fome of the Steams come from the 
_ iron, and tis morethan probable thac if they proceed not from 

that Metal, they muft from a Body thatis fo hard asto be able to 
make impreffions in atrice upon Iron and Steel chemfelves. | 
The laft Example I fhall name wader this head, is furnifh’d me 
by Marchafices, (ome of which would after a fhore concuffion 
withoutexternal heat be made toexhale fora pretty while coge- 
_ ther a ftrong Sulphureous odour, and vet were fo hard, that when 
ftruck with a Scee!-hammer, (which would not eafily break them) 
they afforded us fuch a number of Sparks, as appear’d ftrange e- 
nough. And tis known, thae tis from their citpofition to ftrike 
fire, (which yet I dare not atcribute to ail fortes of Marchafices,) 
that this kind of Mineral ts, by a name frequently to be met with 
in Writers, calf d Pyrstes, Andinthis Example we may take no» 


tice, thaca Body, capable of being the fource of corporeal Emas » 


nations, m3y be ac once both ve-y folid and very ponderous. 

Ic remains now that [ manifeit, chac even the Fixeanefs of Bo- 
dies is not incompatible with their difpofition to emit Effluvis 
N85. a .* 

I might alleadg on this occafion, that the Regulus of Antimo- 
ny, aad alfoits Glafs, though they muft have endar’d Fufion co 
attain their re(pective Forms; yet they will without heat commu. 
nicateto Liquors Antimonial Expirations, with which thofe Li- 
quors being impregnated become Emetick and Pargative. I 
might alfoadde, that divers Electrical Bodies are very fixe inthe 
fire, and particularly thac Chryftal, as we have more chan once 
tried, will endure feveral Ignitions and -Extin@ions in water, 
without being truly Calcin‘d, being indeed but crackt into a great 
multicude of litle parts; bur becaufe the above named Antimo- 


nial bodies will after a while Ay away in a ftrong fire, and becaufe 


the Effluviums of Chry ftal are not fo fenfible as chofe which can. 
immediately affeét our Eyes or Noftrils, I will here fubjoyn one 
inftance, fuchas I hope will make it needlefs for meto adde any 
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more, it being of a Body which muft have fuftain’d an exceeding 
vehement fire, andislook’d upon by moft of the Chymitts as 
more undeftroyable then Gold it felf, and that is Glafs; which is 
able as you know to endure fo great a brunt of the fire, that you 
did not perhaps imagine I fhould of all Bodies name it on this oc- 
cafion. But my conjectures about the Atmofpheres of Bodies 
Jeading me to think, chat Glafs ic felf mighe afford me a confir- 
mation ofthem; I quickly found, that by rubbing 2 very litle 
while two folid pieces of it (not, as I remember, of che finer fort) 
one againft the other, they would not onely yield a fenftble O- 
dour, but fometimes fo ftrong an one, as to be offenfive. By 
which yoo will eafily perceive why I told you above, that I did 
not acquiefce ia the Cartefian Argument againft Electrical Bo- 
dies performing their operations by Emanations of their own 
fubftance, drawn from hence, that Glafs does attrac light Bo- 


= dies, (as indeedit does, though but weakly,) and yet istoo fixt — 


_. ently evince. 


toemit Efluviams, the contrary of which Suppofition the lately 
"mentioned Experiment (and by us often repeated) does fuffici- 
From what other folid Bodies, and that will endure the fire, I 
have, or have not been able to obtain fuch.odorous Steams, it is 
not neceflary to declare in this place, bue may perhaps be done in 
another. . 7 | - 
You may I prefume have caken notice, that according to whae 
T intimated a while agoe, I have forborn ia the precedent Exams 
ples co mention tholeE/flsvia of folid Bodies,that need the ation 
of the Fireto be obtain’d. But fince the Sun is the grand Agent 
of Nature in the Planetary world, and fince during the Sammer, 
-and efpecially ac Noon, and in Southern Climates, his Heat makes 
many bodies have litle Acmofpheres, that we cannot fo well die 
fcernthat they haveconftantly; I fee not why I may not be al- 
Jow’dto-afcribe Acmofpheres to fuch Bodies, as I have obferv’d 
to.have them when the Sun fhines upon them, and alfoto think 
that the like may be attributed ac keaft fometimes to fach tos 
| 1CS> 
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Bodies, as will do the chings afually perform'd by Efflavinms, 
when yet they are excited but by an external heat, which exceeds 
~ mot chat of the hor Sun. | 
Of thefe two forts of Bodies I hall for brevities fake name but 
‘two orthree Examples, and then haften to a Conclufion. 


The fir ft of thefe I muft make boldto borrow frommy Ob- | 


fervations about Electricity, among which this is one, that to 
fhew thar the particular and ufual manner of exciting fach Bodies, 
namely by rubbing chem, is not alwayes neceflary, I tooka large 
piece of good Amber, and having io a Summer morning, whilft 
the Air was yet freth, tried thacic would not without being exci- 
— ted attract a light Body I hadexpos'dcoit; Iremov’d it into the 
Suns beams, till they had made it moderately hot,and chen I fouad 
according to my expectation that it hadacquir’d an Attractive vir- 
tue,& that not onely in one particular place, as is ufually obferv’d 
when tis excited by rubbing, buc in divers and diftant places ac 
once; at any of whichie would draw to itchelight body plac’d with- 
in aconvenient diftance from it: fo thar even ia chis Climate of 
ours afolid Body may quickly acquire an Acmofphere by che pre- 
fence of theSun,and that long before the warmeft part of the day. 
The next inftance you will perchance think fomewhat ftrange, 
it being that when for want of an opportunity cto make the like 
Trial in the warm Sun, I took a litle but thick veffel made of 
 Glafs, and heldic near the fire till ichad gota convenient degree 
of heat, (which was not very great,though it exceeded that Which 
I had given the Amber, )I found as I had imagin'd that the heat of 


fire had made even this Body attractive, as that of the Saahad | 


made the other. | 
What degree ofheat I have obferv’d ro beeither neceffary, or 
the moft convenient to excite Electrical bodies according to their 
different natures, (for the fame degree will not indifferently ferve 
for them all, ) this is not the propereft place to declare, and tc will 
- bemore to our prefent purpofe to make fome those refleCtion on 

what has been hitherto delivered. —— = 
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- Jefeemsthen probably deduceable from the foregoing Expe- 
riments and Obfervations, that avery great number if pot the 
preateft parrevenof Confiftent bodies, whether Animal, Vege- 
table, or Mineral, may emit Effluviums, and ehat even thofe that 
are folid may (at leaft fometimes) have their litle Atmofpheres, 
though the neighbouring Solids will often keep the Evaporations 
from being every way ambient in reference tothe Bodies they 
iffue from. 7 

For asthe inftances hitherto alleade’d (which are noc all chee I 
could have nam’q) do plainly thew that divers Bodies (and fome 
— that have not been thought very likely)are fuch as we {peak of, 
fo feveral things induce me to believe, that there may be many 
more of the like nature. _ 

For firft, very fewif any have (that I know of) had the curio- 
fity to make ufe of nice Scales, (which fuch Tryals require,) to 
examine the Expirations of inanimate bodies, which if they fhall 
hereafter do, I make litle doube but they willlight on many . 
things, that will confirm what we have been propofing, by their 
finding that fome Bodies, whichare not yet known to yield Ex- 
halations, do afford them, and that many others do part with far 
more copious ones than is imagin’d. For one would not eafily 
have thoughr, that fo extremely cold a Body as a folid piece of 
“Ice fhould make a plentiful Evaporation ofits felfin the cold Air 
ofa freezing nights or that a piece of Wood, that had long lain in 
the houfe, and was light enough to be conveniently hung for a 
Jong time ata Bullance, that would loofe its e£quilitrium with 
(as Iremember) halfa quarter of a Grain, fhould in lefs than a mi- 
nute of an hour, fend forth fteams enough to make the Scales mae 
nifeftly turn, and that in Winter. | : 

But (uppofing (whichis my fecond Conficeration) that Try- 
aJs were made with good inftiumentcs for weighing, thoughic will 
follow, that in cafethe expofed body grow lighter, fomething 
exhales from its yet ic will not follow, that if no diminution of 
weight be difcover'd by the inftrument, nothing that is corporeal 

| recedes 
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recedes fromice, I willnot urge chat eis affirm’d, not onely by 
the generality of our Chymifts, but by learned modern Phyfiti- 
ans, that when either Glafs of Antimony, or Crocus metallorum 
impregnate Wine with Vomative and Purgative Particles, they 
do it-withoue any decrement of their weight; becaufe che Scales in 
Apothecaries Shops,and the litle accuracenefs wont to beimploy- 

edin weighing things, by thofe that are not vers’din Statical afe 
fairs, make me (though not deny the Tradition which may pers 


chance be true, yet) unwilling to build upon obfe: vations, which 


to be relyed on areto be very nicely made,and therefore I {hill ra- 
ther take notice, thac chough the Loadftone be concluded to huve 


conftantly aboutit a great multitude of Magnetical Efflavia, _ 


(which may be call’dits Atmofphere,) yet it hss not been obfer- 
ved to loofe any thing of its Weight by the recefs of fo many 
Corpulcles. But becaufe if che Cartefian Hypothesis about Mas 
netifms be admitted, the Argument drawn from this inftance 
~ willnot be fo {trong as it feems, and asit otherwife would be: I 
fliall add a more unexceptionable Example, for I know you will 
grant me that Odours are not diffus’d co adiftance without Core 
poreal Emanations from the Odorous body: and yet, though 
good Amber. Greece be, even without being excited by external 
heat, conftantly furrounded bya large Acmofphere, you willin 
one of the following Difcourfes fiod caufe to admire how incon- 
fiderable che waft of it is. | 
If it be faid, that in Tract of time a Decrement of weight may 
appear in Bodies, that in a few hours or dayes difcovers not anys 
the Objection, if granted, overrhrows not our Doétrine, it being 
fufficient to-eftublifh what we have been ‘faying, if we have evinced 
thac the Effluvia of fome Bodies may be -fubtle enough not to 
make the Body by their avolation appear lighter in Scutical Tri- 
als, that are not extraord.naily (and as. it were obftinately) pro- 
tracted. And this very Oojection puts me in mind to adde, thae 


for ought we know the Decrement of Bodies in Statical Experi.” 


ments long continued, may be fomewhat Greater than even nice 
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Scales difcover touss for how are we (ure that the weights them- 
felves, which are commonly made of Brafs, (a Metal very unfixt,) 
“may not io Tract of time fuffer a litle Diminution of their 
Weight, as wellas the Bodies counterpois’d by them: and no 
man has I think yet tryed whether Glafs, and even Gold may aot | 
in tract of time loofe of their Weight, which in cafe they fhould 
do, it wou!d not ‘be eafily difcover’d, unlefs we had Bodies that 
were perfealy fixt, by comparifon to which we might be better 
affifted, than by comparing them with Brafs weights, or the like, 
= being chemfelves le(s fixt, will lofe more than Gold and 
Glafs. 

My third and laft confideration is, that there may be divers o- 
ther wayes, befides chofe furnith:d us by Sraticks, of difcovering 
the E/fisvia of folid Bodies, and confequently of fhewing, chat 
tis not fafe co conclude, that becaufe their Operationis not cone . 
ftant or manifeft, fuch Bodies do never emit any Efflwvse at all, 
and fo are uncapable to work by their intervention on any other - 
Body, though never fo well difpos’d to receive their Adtion. And 
this I che rather defire chat you would take notice of, becaufe my 
chief (chough not onely) defign in-chefe Notes is‘you know)to 
illuftrate che DoGtrine of occult Qualities; andit may conduce 
to explicate feveral of them, to know that fome particular Bodies 
emit Effilsvia, though perhaps they do it not conftantly, and unie 
formly; and though perchance too, they do aot appear to emit 
any at all,if chey be examin’d after che fame manner with other ex- 
haleable Bodies, but onely may be made to emit them by fome 

culiar way of handling chem, or appear to have emitted them 

y fome determinate operation on fome other fingle Body, or at 
moft {mall number of Bodies. 

Perchance you did not think,till you read what I lately told you 
about Glafs, chat from a Body that had endared fo violent a fire, 
there could, by fo fleight a way as rubbing a litle while one piece 
again(t another, be obtain’d {uch fteams, as may not onely affe& 
but offend the Noftrils. Nor should we eafily believe, if Experi- 

: ence 
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ence did not affure us ofit, that a Diamond, that is jnftly reputed 
the hardeft known Body in the World, fhould by alitle rubbing 
be made to part with EleQrical Effluvia.” Nay, (that I may give 
fome kind of confirmation to that part of the Jaft Paragraph thae 
feems moftto need it,) I fhall adde, thac Ionce had a Diamond 
not much bigger than a large Pea, which had never been polith’d — 
or cut, whofe Electrical virtue was fometimes fo eafily excited, 

_ thacif I did but pafs my fingers over it to wipe it, the virtue 
would difclofe it felf, andif as foon as I had takenit out of my 
Pocket, Iapplied a hair toit, though Itouch'd not the Stone 
with my fingers, that I might be furenot to rob it, hae Hair 
would be arcracted at fome diftance, znd many times one after an 
other, efpecially by one of the fides of the Stone, (whofe furface 
was made up of feveral almoft triangular Planes,) and though this 
excitation of the Diamond feemed to proceed onely from the 
warmth that it had acquir’d in my Pocket, yet I did not find that 
That warmth, though it feem’d not to be alter’d, had alwaies the 
fame effect on it, though the wiping ic with my finger fail-d noe 
(that remember) to excite it. Something like this uncertainty 
_ Talways obferv’d in another Diamond of mine, that was much 
nobler than the firft, and very well polifhed, and ina (mall Ruby, 
that Ihave yet by me, which would fometimes be confiderably 
Electrical without being rubb:d, when I but wore the Ring it bes 
long’dtoenmy litlefingers and fometimes again it eem’d to 
have loft chat virtue(of operating without being excited by friGi- 
oo,) and that fometimes within a few minutes, without my know- 
ing whence fo quick a change fhould proceed. Bur I mutt infitt 
no longer on fuch particulars, of which I elfewhere fay (omethings 
and theretore I proceed to take notice, that we fhould {carce have 
dream‘d, that when a Partridg, or ahunted Deer has cafually fet 
a foot upon the ground, that part where the Footftep hath been 
(though invifibly) imprefs’d, fhould continue for many hours a ~ 
Source of Corporeal Effluxes; if there were not fetting. Dogs, 
and Spaniels, and Bloud-hounds, whofe nofes can take notice at | 


that 
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that diftance of time of fuch Emanations, though not onely other 
forts of Ammals, bart other forts of Dogs areunabletodofo. 
I fawa ftone in the hands of an Academick, an Acquaintance 
of mine, which I fhould by the Eye have jadg’d to be an Agate, 
not aBlood ftwne, and confequenrly I fhould not have thought 
that it could have communicsted Medicinal Effivvts appropria- 
ted to exceffive Bleedings, if the Wearer of it had not been fuo- 
je€ttothat Difeafe, and had not oftencur’d both himfeif and o- 


thers, by wearing this ftone about his neck; which ifhe lett-off, 


as fometimes he did for Trials fake, his exceedingly fanguinecoms= 
plexion (to which I have rarely feen aMatch) would tn a few © 
daies cift himinto Relapfes, What] have elfewhere told you 
about the true virtues of fome Stones, (for I tear chat moft of 
thofe that are wont to be afcrib’d tothem are falle,) may g:ve 
fome confirmation to what I have been delivering, which I cannot 
now ftay todo, being co draw toa Concluficn as foon as I have 
put you in mind, thatit would not probably have ever been 
expected that fo poncerous and folida Body as the Luadftone 
fhould be invironed by an Atmofphere, if Iron had been a {carce 
Mineral,and had not chanc’d to have been plac’d near it, 

~ And with this inftance I fhall put an end to thefe Notes, bee 
caufe it allows me to make this Reflexion; that fiance folid Bodies 
may have conftanc Atmofpheres about them, and yet not difco- 
ver chat they have fo, but by their operation upoo one particular 
Body, or thofefew which participate of That; and fince there 
are alieady (as we have feen) very differing wayes where- 
by Bodies may appear to be exhaleable, it is not unlikely that 
there may be more and mote Bodies (even of thofe that are folid 


~ andhard) found to emit Effiwvia, as more and more wayes of dif — 


covering that they do fo, fhall either by chance or induftry be 
broughe to light. — a 
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- with the above namcd conjecture about Kc. 163 


, _ + Experiment 48. 
“About an eafie way of making 4 {mall quantity of included Air ratfe 
. inthe exhaufted Recesver 50 or 60 pound, or & greater weight. 
| ~ 165 
ae Experiment 49. | 
"About the weight of Air. 168 
Two Notes in profecution of the 36° of the already publifbed Expert~ 
, = ments, concerning the eftimating the weight of the Air, bythe © 
help ofafeal'd Bubble. 168.19 
Another Tryal, by weighing the Receiver its felf. 169.&¢. 
‘An Advertifement of the variation of the gravity of the Air, and, 
that by Experiments made at different times or places there are 
obtain'd different proportions betwixt It and Water. 171.172 
- Experiment 50. | 
‘About the disjoyning of two Marbles (not otherwife tobe pull’d afun- 
der without a great weight) by withdrawing the prefjure of the 
- Atmo[phere. 472 


iN T ES &c. about the Atmo[pheres of Con(iftent Bodses (here be- 

— bow:) : I 
— Ban advertifement, (hewing the reafon why thee Notes are Pf : 
and what difcour[e they belong to, 179.180 
Phe pipe gh - | 181 
_ That there are {uch Atmofphares, prov'd 3 priori, both from the 
‘Atomical and Cartefian Aypothefis.. * 188 
Demon trated by particular Examples in feveral Bodies. 183.184 
In (uch as are moff unlikely to emit efluvia, as firft in very old 
bodies. 185.186, in very ponderous. 186-&c. in very folsd and 
hard bodies, 189-&c. and laftly, in thofe that are moft fixt.1gt. . 

where the Argument of om againit Electrical ¢mana-— 
: | Be bons ° 
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tions , drawn from the fixedneffe of Glafs, is examined. —-¥92 
Obfervations about the exciting the Electricity of Bodies, as that of 
Amber by the Sun, and that of Glafs by the heat of the fire. 193 


The Confiderations that may induce us to believe, that very many 


other Bodses, net yet difcovered to do fo, emit their Effluviums, 
: : 194, &c. 
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